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THE E F F E C T S  O F S E L E C T E D  PHYSICAL AND CULTURAL 
VARIABLES ON THE PO PU LA TIO N , LAND USE 
AND VEGETATION PA TTERN S O F TWO 
PA C IFIC  ISLAND ECOSYSTEMS 
C H A PTE R  I 
INTRODUCTION
Since the adven t of W e s te rn  m an  in  the P a c if ic  is la n d s , th e re  
have b een  n u m ero u s  changes in  th e  p h y sica l and c u ltu ra l en v iro n m en ts  
of m any is la n d s . Among the  m o re  obvious and s ig n if ic an t changes a r e  
those  w hich have o c c u rre d  in  the  lan d  u se , veg e ta tio n , and population  
p a tte rn s . M any ex p lan a tio n s  a r e  p o ss ib le  fo r  th e se  chan g es , bu t c u l­
tu ra l  f a c to rs  a r e  am ong th e  m o s t im p o rta n t c a u se s  fo r  the in itia tio n  
of change. This study is  c o n c e rn e d  w ith the im p a c t of s e le c te d  c u l­
tu ra l  and p h y s ica l v a r ia b le s  on the  land  u se , veg e ta tio n , and p opu la­
tio n  p a tte rn s  of two P a c if ic  is la n d s . The sp e c ific  p ro b le m  is  to a n a ­
lyze  the fu n c tio n a l re la tio n sh ip  b e tw een  the independen t v a r ia b le s  (so il 
p a t te rn s ,  lo ca tio n , w a te r  r e s o u r c e s ,  econom ic s y s te m s , p o litic a l s y s ­
te m s , lan d  te n u re  sy s te m s)  and  s e le c te d  dependent v a r ia b le s  (popula­
tion , lan d  u se , veg e ta tio n ), on th e  is lan d s  of Niue in  the  South P a c if ic
1
and L an a i of the  H aw aiian  Is lan d s .
R e se a rc h  H ypotheses 
It is  a ssu m e d , fo r  the p u rp o se  of th is  study, th a t is la n d s  a r e  
function ing  e c o sy s te m s , of w hich a b o rig in a l in h ab itan ts  a r e  in te g ra l 
com ponen ts. On the b a s is  of th is  a ssu m p tio n , the follow ing r e s e a r c h  
h y p o th eses  a r e  posed :
1. The in itia tio n  of changes in  lan d  u se , veg eta tio n , and 
popu la tion  p a tte rn s  on is lan d s  a r e  p r im a r i ly  the r e s u l t  of e x ­
te rn a l  c u ltu ra l in flu en ces.
2. The types of changes w hich have o c c u r re d  in  an  is la n d 's  
lan d  u se , v eg e ta tio n , and population  p a tte rn s  a r e  dependent 
upon c e r ta in  in h e re n t p h y s ica l com ponents of the is la n d  e c o ­
s y s te m .
D efin ition  of T e rm s  
L and  u s e ,  a s  em ployed in  th is  s tu d y , is  the p a tte rn  of o ccu - 
pance and  u til iz a tio n  of the land  by a b o rig in a l and c o n tem p o ra ry  m an . 
As su ch , the a n a ly s is  of land  u se  is  co n ce rn ed  w ith both  se ttle m e n t 
p a tte rn s  and  a g r ic u l tu ra l  p a t te rn s ,  a s  w ell a s  w ith  the sp ec ified  p u r ­
p o ses  w hich  h av e  been  a ss ig n e d  by is la n d  in h ab itan ts  to c u r re n tly  u n ­
o ccu p ied  lan d s .
The a n a ly s is  of v eg e ta tio n  is  co n ce rn ed  w ith a  m a c ro -s c a le  
a n a ly s is  of v eg e ta tio n  found on unoccupied  and  unused  lan d s . The h igh
d eg ree  of hum an in fluence  on the  is la n d  e c o sy s te m  r e s u l ts  in  v eg e ta ­
tion  p a tte rn s  w hich a r e  functiona lly  re la te d  to  lan d  u se , and a r e  not 
a  com ple te ly  independent p h y s ic a l-b io tic  fa c to r .  T h e re fo re , the a n a l­
y s is  of vegeta tion  p a tte rn s  is  c lo se ly  re la te d  to  land  u se  a n a ly s is .
The population  v a r ia b le  h as  m any  a s p e c ts ,  b u t th is  study is  
con cern ed  w ith only th re e  population  c h a r a c te r is t ic s :  n u m b e rs , d is ­
tr ib u tio n , and e thn ic  com position .
F o r  th is  s tudy  th re e  independen t c u ltu ra l, o r  m an -m a d e , v a r i ­
a b le s  a r e  of p r im a ry  con cern : econom ic s y s te m s , p o litic a l sy s te m s ,
and land  te n u re  s y s te m s . E conom ic sy s te m s  a r e  th o se  fo rm s  of eco ­
nom ic ac tiv ity  w hich  acco u n t fo r  th e  live lihood  of the  in h ab itan ts  of 
the is la n d s . The d is c u s s io n  of th is  v a r ia b le  is  co n ce rn ed  w ith the 
m a jo r  a ttr ib u te s  and  co n tro llin g  fa c to rs  of each  is la n d 's  econom ic 
sy s te m .
In the con tex t of th is  s tudy  the te rm  p o litic a l sy s te m s  r e fe r s  
to  the  a d m in is tra tiv e  pow er w hich e x e rc is e s  p o lit ic a l co n tro l o v er each  
re sp e c tiv e  is lan d . The a n a ly s is  of p o litic a l s y s te m s  is  con cern ed  with 
the m an n e r in  w hich p o litic a l co n tro l h as  in te ra c te d  w ith the o th e r  two 
independent v a r ia b le s  in  o rd e r  to have an  e ffec t on the  land  u s e , vege­
ta tio n , and population  p a t te rn s .
Land ten u re  sy s te m s  a r e  th o se  sy s te m s  u n d e r w hich lan d  is  
owned and t ra n s f e r r e d .  The a n a ly s is  of lan d  te n u re  sy s te m s  is  con­
c e rn e d  w ith the tra d itio n a l and  c o n te m p o ra ry  s ta n d a rd s  fo r  leg a l own-
e rs h ip  and t r a n s f e r  of o w n ersh ip  of land .
The th re e  p h y s ica l v a r ia b le s  an a ly zed  a r e :  lo ca tio n , so il
p a t te rn s ,  and  w a te r  r e s o u rc e s .  L ocation  is  em ployed  a s  both  a b s o ­
lu te  lo ca tio n  on the e a r th  g r id , and r e la t iv e  lo ca tio n . Of the two, 
r e la t iv e  lo ca tio n  is  m o s t im p o rta n t b ecau se  the  an a ly s is  of the lo c a ­
tio n  of each  is la n d  is  co n ce rn ed  with both  a c c e s s ib i l i ty  and the e ffec ts  
of o th e r  is la n d s .
Soil and w a te r  r e s o u rc e s  a r e  both  se lf -e x p la n a to ry . The a n a l­
y s is  of so il  is  co n cern ed  w ith the d is tr ib u tio n a l c h a ra c te r is t ic s  and  
su ita b ility  of so ils  fo r  a g r ic u ltu re .  The a n a ly s is  of w a te r  r e s o u rc e s  is  
co n ce rn ed  w ith  the av a ila b ility  and  d ev e lo p m en t cap ac ity  of g round  
w a te r  r e s e r v e s .
The te rm  "e c o sy s te m , " w hich is  u se d  th roughou t th is  s tudy  to 
in d ic a te  the  sy s tem  of p h y s ic a l-b io lo g ic a l-c u ltu ra l  in te ra c tio n  th a t e x ­
i s t s  on the is la n d s  of L an a i and Niue, is  g e n e ra lly  u n d ersto o d  to  m ean  
any  in te ra c tin g  sy s te m  of liv ing  o rg a n ism s  and  th e ir  e ffec tiv e  e n v ir ­
onm en t, p h y s ic a l, b io lo g ica l, and c u ltu ra l. The u se  of the te rm  
" e c o sy s te m "  in  th is  study  is  in tended  only fo r  the co n cep tu a liza tio n  
of th e  re la te d n e ss  of h um an  and  p h y s ic a l-b io lo g ic a l com ponents of the 
is la n d  la n d sc a p e , w hich h as re su lte d  in  th e  p r e s e n t  p a tte rn s  of popu­
la tio n , lan d  u se , and veg eta tio n .
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R e s e a rc h  D esign
One of the w e ll-e s ta b lish e d  tra d itio n s  in  g eo g rap h ic  r e s e a r c h  
is  the M an-L and  tra d itio n .  ̂ This study is  in  th a t tra d itio n . In r e ­
cen t y e a rs  one of the m eth o d o lo g ica l tre n d s  in  g eo g rap h ic  r e s e a r c h  in  
the M an-L and  tra d itio n  h as b een  the eco lo g ica l ap p ro ach .
The sc ie n ce  of eco logy , w hich is  the study of the re la tio n sh ip
betw een  o rg a n ism s  and th e i r  en v iro n m en t, ca»ne in to  being  in  1869
2
w hen E r n s t  H aeckel f i r s t  co ined  the te rm .
The use  of the ecology concep t in  g eo g rap h y  w as f i r s t  su g g e s t­
ed by H. H. B a rro w s  in  1922 in  an  a d d re s s  b e fo re  the A sso c ia tio n  of 
A m e rica n  G e o g ra p h e rs . A t th a t tim e  B a rro w s  a tte m p ted  to define the 
e n tire  f ie ld  of geography  a s  h um an  ecology. ^ The im m e d ia te  im p ac t 
of B a r ro w s ' a d d re s s  was a p p a re n tly  qu ite  m in im a l. In 1939 H a rtsh o rn e  
tre a te d  hum an ecology a s  being  m e re ly  a m o d ific a tio n  of en v iro n m en ­
ta lism . ^ S ubsequently , in  1959, w ith  the p u b lica tio n  of P e rsp e c tiv e
^W illiam  D. P a ttiso n , "T h e  F o u r  T ra d itio n s  of G eo g rap h y ,"  
Jo u rn a l of G eography, LXIII, (M ay, 1964), 211-216.
^E ugene P . Odum, F u n d am en ta ls  of E cology , (P h ilad e lp h ia :
W. B. S aunders  Com pany, 1959), 3.
^H. H. B a rro w s , "G eography  a s  H um an E c o lo g y ,"  A nnals of 
the A sso c ia tio n  of A m e ric a n  G e o g ra p h e rs , XIII (Jan . 1923), 1-14.
^ R ich a rd  H a r tsh o rn e , The N a tu re  of G eo g rap h y , (L a n c a s te r ,  
P en n sy lv an ia : A sso c ia tio n  of A m e ric a n  G e o g ra p h e rs , 1939).
on the N a tu re  of G eography , n e ith e r  B a rro w s  n o r  the  su b je c t of hu -
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m an  eco logy  w ere  m en tioned .
The w eakness in  B a r ro w s ' ph ilosophy  w as not so  m uch  th a t i t  
w as e n v iro n m e n ta lis t ,  bu t th a t i t  lack ed  the p ro p e r  b io lo g ica l t e r ­
m inology to e x p re s s  ad eq u a te ly  a h o lis tic  v iew poin t. The h o lis tic  con­
cep t in  b io logy  w as fin a lly  g iven  c le a r e r  e x p re s s io n  in  1935 by A. G. 
Tans ley  w hen h e  co ined  the te rm  " e c o sy s te m . This te rm , w hich 
r e f e r s  to  the e n t i re  sy s te m  of re la tio n sh ip s  b e tw een  o rg a n ism s  and 
th e ir  en v iro n m e n ts  is  c u r re n tly  a  b a s ic  concep t in  eco logy .
The f i r s t  vo lum e to  em ploy sp e c if ic a lly  the e c o sy s te m  concept 
in  the stu d y  of m an  re s u lte d  fro m  the Tenth P a c if ic  S c ience C o n g ress
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in  1961, and is  e n title d  M an 's  P la c e  in  the Is lan d  E c o sy s te m . The 
im p o rta n c e  of th is  volum e, a lthough i t  d ea ls  w ith only one kind of 
hu m an  e c o sy s te m  is  th a t i t  g ives c le a r e r  e x p re s s io n  to the ec o sy s tem  
concep t a s  i t  ap p lie s  to the study of hum an  co m m u n itie s . It a lso  d ea ls  
w ith m an  a s  an  e n v iro n m e n ta l ag en t and th e re fo re  an  ac tiv e  p a r tic ip a n t 
in  and in te g ra l  com ponent of the is la n d  e c o sy s te m .
A lthough the  eco lo g ica l philosophy of B a rro w s  did not im m ed i-
^ R ic h a rd  H a r tsh o rn e , P e rs p e c tiv e  on the N a tu re  of G eography , 
(C hicago: R and-M cN ally , 1959).
^A. G. Tans ley , "T h e  U se and A buse of V egeta  tio n a l Concepts 
and T e r m s ,"  E co lo g y , XVI (1935), 284-307.
7
F . R. F o sb e rg  (ed. ), M an 's  P la c e  in  the Is lan d  E c o sy s te m , 
(Honolulu: B ishop  M useum  P r e s s ,  1963).
a te ly  f lo u r ish , i t  is now ap p a re n t th a t the eco lo g ica l p e rsp e c tiv e , and 
p a r t ic u la r ly  the eco sy s tem  concept, a r e  w e ll-e s ta b lish e d  g eo g rap h ic
r e s e a r c h  p a ra d ig m s . This is  in d ica ted  by the w ritin g s  of such geo -
Q  9
g rap h e  rs  a s  D. R. S toddart, R. P .  M oss and  W. B, M organ,
R. E . D ickinson, and Jam e s  D. C la rk so n .
The eco lo g ica l p e rsp e c tiv e  in  g eo g rap h ic  r e s e a rc h  co v e rs  a 
b ro a d  sp e c tru m  of r e s e a rc h  p ro b le m s . T his study is done w ith in  the 
f ra m e w o rk  of c u ltu ra l ecology, in  th a t it  is  co n cern ed  w ith the a n a ly ­
s is  of c e r ta in  c u ltu ra l p a tte rn s  w hich r e s u l t  f ro m  the m a n -m ilie u  r e ­
la tio n sh ip . A lthough the concept of any sy s te m  c o m p rised  of the to ­
ta l  p h y s ica l en v iro n m en t and com ple te  c u ltu ra l m ak e-u p  of any g iven  
a r e a  is  beyond the g ra sp  of any one ind iv id u a l, it  is  p o ss ib le  to  an a -
®D. R. S toddart, "G eography and the  E co lo g ica l A pproach:
The E c o sy s te m  as  a  G eographic P r in c ip le  and  M ethod, " G eo g rap h y ,
L  (1965), 242-251: D. R. S to d d art, "O rg a n ism  and E c o sy s te m  as
G eo g rap h ic  M o d e ls ,"  in  R. J . C horley , and  P .  H agget, (eds).
M odels in  G eography, (London: M ethuen and  Col. L td .,  (1967), 511-547.
Q
R. P . M oss and W. B. M organ, "G eography  and Ecology:
The C oncep t of C om m unity and i ts  R e la tio n sh ip  to  E n v ironm en t, "
A nnals of the A sso c ia tio n  of A m eric an  G e o g ra p h e rs , LV (1965), 339- 
350; R. P .  M oss and W. B. M organ, "T he  C oncept of Com m unity:
Som e A pp lica tions to  G eo g rap h ica l R e s e a rc h ,"  T ra n sa c tio n s , In s titu te  
of B r i t is h  G e o g ra p h e rs , No. 41, (June, 1967), 21-32.
^^R . E . D ickinson, R egional E cology: The Study of M an 's
E n v iro n m e n t, (New Y ork: John W iley & Sons, Inc. , 1970).
Ja m e s  D. C lark so n , "E cology  and S p a tia l A n a ly s is ,"  A nnals 
of the A sso c ia tio n  of A m erican  G e o g ra p h e rs , LX (D ecem ber, 1970), 
700-716.
12lyze the functiona l links be tw een  c e r ta in  com ponents of the sy s tem .
That is  the p u rp o se  of the p re s e n t  study.
This study, w hich d ea ls  w ith m an  as  a c u ltu re -b e a r in g  o rg an ­
ism  in  a P a c if ic  is lan d  se ttin g , h as  a p re c ed en t in  a  w o rk  by Jam es
D. C la rk so n  dealing  w ith  the c u ltu ra l ecology of a C h inese  v illage in
13the C am eron  H ighlands of M alay sia . C la rk so n  em ployed  the m e th ­
ods of h is to r ic a l  an a ly s is  w ith in  the fram e w o rk  of c u ltu ra l ecology.
S im ila rly , th is  study em ploys the m ethodology of h is to r ic a l  
geography and the p e rsp e c tiv e  of c u ltu ra l ecology. The p u rp o se  of 
the study is to exam ine and an a ly ze  the h is to r ic a l  developm ent of the 
population, land  u se , and v eg e ta tio n  p a tte rn s  of Niue Is lan d  and L anai, 
co n cen tra tin g  on the functiona l lin k s  betw een  the dependent v a ria b le s  
and the independent v a r ia b le s  (F ig u re  1).
Since h is to r ic a l  a n a ly s is  is  the p r im a ry  m ethodology em ployed 
in  th is  study , the  bulk  of d a ta  fo r  the study is  fro m  docum ents g a ­
th e re d  fro m  v a rio u s  s o u rc e s . The p r im a ry  so u rc e s  fo r  th is da ta  w ere  
the S in c la ir  L ib ra ry  of the U n iv e rs ity  of H aw aii, the Land Study B u­
re a u  of the U n iv e rs ity  of H aw aii, the B ishop M useum  of Honolulu,
 ̂̂ M arv in  W. M ikes e ll, "C u ltu ra l E r - lo g y ,"  in  P h illip  B acon 
(ed. ), F ocus on G eography , (W ashington, D. - N ational Council 
fo r  the Social S tu d ies , 1970), p. 42.
13Jam es  D. C la rk so n , The C u ltu ra l E co logy  of a C hinese 
V illag e , (Chicago: The U n iv e rs ity  of C hicago, 1968).
the A lexander T urnbu ll M useum  of W ellington, New Z ealand , the D e­
p a r tm e n t of Is lan d  T e r r i to r ie s ,  W ellington, New Z ealand , the Office 
of the R esiden t C o m m iss io n e r , A lofi, Niue Island , the D ep artm en t of 
A g ric u ltu re , A lofi, Niue Is lan d , and the Dole Com pany, Honolulu,
H aw aii. In add ition , f ie ld  r e s e a r c h  was c a r r ie d  out on both Niue Is lan d  
and L anai.
Since the a p p ro ach  to th is  study is  b a s ic a lly  h is to r ic a l .  Chap­
te r  II is  co n cern ed  w ith a  h is to ry  of the population , land  u se , and 
veg eta tio n  p a tte rn s  of the  two is la n d s , w ith an  em p h as is  on th re e  d if­
fe re n t  p e rio d s  of tim e . The f i r s t  is  the p e rio d  of a b o rig in a l occupance; 
the second is the p e rio d  of e a r ly  W estern  occupance o r  in fluence; and 
the th ird  is  the p re s e n t  e r a  of occupance.
The th ird  c h a p te r  an a ly zes  the functional re la tio n sh ip s  betw een  
the p h y sica l com ponents of the eco sy stem  and the population , land  u se , 
and the v eg e ta tio n  p a t te rn s .  C h ap ter IV d is c u s s e s  the functional r e ­
la tio n sh ip s  th a t e x is t b e tw een  the dependent v a r ia b le s  and the c u ltu ra l 
com ponents of the ec o sy s te m .
C h ap ter V s u m m a riz e s  and concludes by d esig n a tin g  those  v a r ­
ia b le s  w hich have had  the g r e a te s t  continuing im p ac t on the v ario u s
^^The a u th o r 's  in it ia l  f ie ld  ex p erien ce  on N iue Islan d  o c c u r re d  
betw een  Jan u a ry , 1959 and  Ju ly , 1961, during  w hich tim e  he w as a 
r e s id e n t  on the  is la n d . Subsequent fie ld  r e s e a rc h  w as c a r r ie d  out in  
Ju ly  and A ugust, 1964. The in itia l  f ie ld  r e s e a r c h  on L anai w as in
D ecem b er, 1963. S ubsequent r e s e a r c h  w as c a r r ie d  out in  Ju ly , 1970.
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p a tte rn s  of the is la n d  ec o sy s te m . The c h a p te r  a lso  a tte m p ts  to p r o ­
je c t  the p o ss ib le  fu tu re  p a tte rn s  of population , land  u se , and v e g e ta ­
tion.
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F i g u r e  2
CHAPTER II
ABORIGINAL, TRANSITIONAL, AND CONTEMPORARY 
PERIODS O F OCCUPANCE
In p ra c tic a lly  a ll P a c if ic  is la n d s  th re e  p e rio d s  of occupance 
can  be reco g n ized : (1) the p e rio d  of p u re ly  a b o rig in a l occupance b e ­
fo re  the a r r iv a l  of W este rn  Man: (2) the p e rio d  of tra n s itio n , during
w hich tim e  ab o rig in a l occupance p a tte rn s  e i th e r  d isa p p e a re d  o r  w ere  
a l te re d  by W estern  in fluence; and (3) the p re s e n t p e rio d , during  w hich 
occupance p a tte rn s  have becom e a re fle c tio n  of c u r re n t  econom ic in ­
flu en ces  in  the is la n d s . T hese  th re e  p e rio d s  can  be reco g n ized  on 
bo th  L a n a i and Niue, although the m an n e r and d e g re e  to which each  
is la n d  h as responded  to the changing tim es  is  som ew hat d iffe ren t.
To explain  the p re s e n t  p a tte rn s  of population , land  u se , and 
v eg e ta tio n  in  the is lan d s  i t  is  n e c e s s a ry  to d ep ic t th ese  th re e  v a riab le s  
a s  they  ex is te d  in  the p a s t, du ring  the ab o rig in a l and tra n s itio n a l p e r i ­
o d s , and  a s  they e x is t a t  p re se n t.  A p o r tra y a l of the dependent v a r i ­
ab les  in  each  of th e se  th re e  p e rio d s  w ill i l lu s t r a te  the n a tu re  and d e ­
g re e  of change th a t h as taken  p lace .
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A b o rig in a l P e r io d  
L an a i
Som e of the H aw aiian  Is la n d s  have been  continuously  in h ab ited  
fo r  the l a s t  1 ,000 to 1 ,500  y e a r s  by m e m b e rs  of the P o ly n e s ia n  ra c e .  ̂
The is la n d  of L anai, h o w ev er, w as ap p a ren tly  not occupied  u n til r e l a ­
tiv e ly  re c en tly . A ccord ing  to H aw aiian  o ra l  tra d itio n  the is la n d  w as
2
f i r s t  occup ied  about 1400 A. D. T h is  la te  da te  of occupance is  u n d e r ­
s tan d a b le  in  lig h t of the fa c t  th a t th e  o th e r  is la n d s  of the  H aw aiian  
ch a in  have  m uch m o re  d e s ir a b le  p h y s ica l en v iro n m e n ts . T h e re  is  
so m e  in d ica tio n  th a t w ith in  re c e n t  t im e s  both  L anai and K ahoolawe 
w e re  u se d  a s  po in ts of e x ile , and i t  is  a lto g e th e r  p ro b ab le  th a t the 
f i r s t  in h ab itan ts  of L anai w e re  in  f a c t  ex ile s  fro m  o th e r  is la n d s  in  the 
H aw aiian  group . It is  c e r ta in  th a t L anai n e v e r  ach iev ed  m uch  p ro m ­
in en ce  in  an c ien t H aw aii. T hroughout the known p o rtio n  of H aw aiian  
h is to ry  L anai w as ru le d  f ro m  M aui, and  n e v e r  p ro d u ced  a  p ro m in e n t 
n a tiv e  c h ie f . The popu la tion  of L an a i, a t  i ts  peak , about 1779 h as
^R o b ert C. Suggs, The Is la n d  C iv iliza tio n s  of P o ly n e s ia , (New 
Y ork: New A m e rica n  L ib ra ry , I9 6 0 ), p. 152.
^K. P . E m o ry , The Is la n d  of L an a i, (Honolulu: B e rn ic e  P .
B ish o p  M useum , B u lle tin  12, 1924), p. 12.
3
"K ahoolaw e and L anai: T iny I s le s  w er H om es of E x ile s
L e ss  Than a  C en tu ry  A g o ,"  P a r a d is e  of the  P a c if ic , XXVI, (N ovem ber, 
1923), 27-28 .
A
E m o ry , The Is lan d  of L a n a i, p. 21.
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been  e s tim a te d  a s  h igh  a s  20 ,400 , how ever E m o ry 's  e s tim a te  of 3 ,500  
is  m o re  r e a l i s t ic .  ^
B ec au se  of the p h y s ica l n a tu re  of the is la n d , th e re  could not 
have been  any la rg e  co n cen tra tio n s  of pop u la tio n  on L an a i. This h as  
b een  i l lu s tr a te d  by E m o ry 's  re c o n s tru c tio n  of a b o r ig in a l s e ttle m e n t 
on the is lan d . He e s tim a te d  th a t th e re  w e re  abou t e igh ty  v illag es  a t 
one tim e  o r  a n o th e r . Sixty of these  v illag e s  w e re  on the co as t, the 
re m a in d e r  in lan d . Few  of the v illag es  had  m o re  than  ten  h o u se s . ^ 
T h e re  is  no ev id en ce  to in d ica te  tha t a l l  w e re  popu la ted  s im u lta n e o u s ­
ly: how ever, s in c e  only ten  of the v illag e  s i te s  co n ta in  a  h e iau , a
tra d itio n a l c e re m o n ia l c e n te r ,  it is  p ro b ab le  th a t m o s t of the v illag es
•7
w e re  te m p o ra ry  in  n a tu re  (F ig u re  3).
S ince e ig h t of the h e iau  s ite s  and m o s t of the v illag e  s ite s  
a r e  on the c o a s t, so m e in  a re a s  of in su ff ic ie n t so il fo r  a g r ic u ltu re , 
i t  m ay be a s su m e d  th a t fish ing  was the m ain  a c tiv ity  of m any  of the 
people who in h ab ited  L anai during  the a b o rig in a l p e rio d . This is  co n ­
s is te n t  w ith  the type of se ttle m e n t th a t e x is te d  on the now -un inhab ited  
is la n d  of K ahoolaw e, w hich has m any of the sam e  en v iro n m en ta l c h a r -
^ R o b e rt C. S ch m itt, D em ographic S ta tis t ic s  of H aw aii, 1778- 
1965, (Honolulu: U n iv e rs ity  of H aw aii P r e s s ,  1968), p. 42.
^ E m o ry , The Is lan d  of L an a i, p. 51.
^Ibid.
^MUNALEI
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a c te r is t ic s  as  L an a i. F ish in g , how ever w as not the only s o u rc e  of 
food fo r  the a b o rig in a l in h ab itan ts  of L anai. A round so m e of the 
co as ta l v illag e  s i te s  t r a c e s  of an c ien t ro ck  t e r r a c e s  have b een  found, 
ind icating  so m e cu ltiv a tio n  of food c ro p s  in  th e se  a r e a s .  ^ The a n c ie n t 
g a rd e n s , u su a lly  only a  few sq u a re  y a rd s  in  a re a ,  a r e  now a lm o s t 
co m p le te ly  e ro d ed  aw ay.
I t h as b een  re p o rte d  by an  e a r ly  r e s id e n t of L anai th a t the p eo ­
ple of the  c o a s ta l low lands w ere  som ew hat dependen t upon the people  
living in  the h igh land  v illag es  fo r  th e ir  ta ro  and sw ee t p o ta to es , b a r ­
te r in g  f is h  in  exchange. T h e re  a r e  two m a in  h e iau  s i te s  on the  
p la teau , bo th  of w hich a r e  lo ca ted  in  an  a r e a  w ith su itab le  so il fo r  
s u b s is te n c e  a g r ic u l tu re .  Since the  a g r ic u l tu ra l  land  n e a r  th e se  s ite s  
is  c u r re n tly  u n d e r ex ten s iv e  p ineapp le  cu ltiv a tio n , it  is im p o ss ib le  
to d e te rm in e  the ex a c t ex ten t of cu ltiv a tio n  during  the a b o rig in a l p e r ­
iod. I t  is  p o ss ib le , how ever, to  m ake a  re a so n a b le  a ssu m p tio n  abou t 
a b o rig in a l land  u se  on L anai b a se d  not only on the  few a rc h a e o lo g ic a l 
rem n a n ts  w hich s t i l l  e x is t, bu t a lso  on the p h y s ica l n a tu re  of th e  i s -
J . G ilb e r t  M cA llis te r , A rchaeo logy  of K ahoolaw e, (Honolulu:
B. P . B ishop  M useum , B u lle tin  115, 1933), pp. 58-60 .
9
H. T. S te a rn s , Geology and G ro u n d - W ater R e so u rc e s  of L an a i 
and K ahoo law e, H aw aii, (Honolulu: U. S. G eo log ical S urvey , 1940), p. 5.
 ̂̂ L aw ren ce  K. Gay, T rue  S to rie s  of the Is lan d  of L anai, 
(Honolulu: M iss io n  P r e s s ,  1965), 1. 61.
18
land , and an c ien t H aw aiin  a g r ic u ltu ra l p ra c tic e s  a s  developed  on the 
o th e r is lan d s  in  the chain .
S tudies of o th e r  H aw aiian is la n d s  have show n th a t ta ro  and 
sw eet po ta toes w ere  the p rin c ip a l food c ro p s  g row n by the an c ien t 
H aw aiians. On the is la n d  of K auai m o s t cu ltiv a tio n  w as done in  i r ­
r ig a te d  ta ro  beds w hich w ere  b u ilt up and su rro u n d e d  by stone w alls.
13The sam e  type of cu ltiv a tio n  was p ra c tic e d  on Oahu. In the case  of 
ta ro  p ro d u ctio n , p a tch es  ranged  i n  s iz e  f ro m  a fe w  sq u a re  y a rd s  to 
about one -h a lf  a c r e .  Sweet potato and d ry - la n d  ta ro  cu ltiv a tio n  was 
c a r r ie d  on in  upland  a r e a s  w here i r r ig a t io n  w as im p o ss ib le . This is 
the type of cu ltiv a tio n  w hich would have b een  p ra c tic e d  on L anai.
T h e re  is  no a re a  on L an a i w ith su ffic ien t su rfa ce  w a te r  fo r ir r ig a tio n  
of w et land  ta ro .
E m o ry 's  re c o n s tru c tio n  of an c ien t s e ttle m e n ts  on L anai ind icates 
th a t m any  of the house s ite s  w ere  acco m p an ied  by s m a ll en c lo su res  o r
R ich ard  P e a r s o n , "Som e B ases  fo r  E co lo g ica l In ference  
About A borig ina l P o p u la tio n  of the H anapepe V alley , K auai, " Jo u rn a l 
of_ P o ly n es ia n  S o c ie ty , LXXXI, (D ecem b er 1962), 379-385.
12 W. C. B ennett, A rchaeology of K auai, (B e rn ic e  P . Bishop 
M useum , B u lle tin  80, 1931), p. 19
13 J . B. M c A llis te r , A rchaeology of O ahu, (B e rn ice  P . Bishop 
M useum , B u lle tin  104, 1933), p. 27
^^Ibid.
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t e r r a c e s  fo r  g a rd e n s . This would in d ic a te  th a t m o s t of the c u l t iv a t­
ed land  on the is la n d  was lim ite d  to th o se  a r e a s  w h ere  se ttle m e n t 
o c c u rre d . W here te r r a c e s  and g ard en s have b een  id en tified , they 
c o v e red  only sm a ll a r e a s .  The av e ra g e  s iz e  of each  g a rd en  a p p e a rs  
to have b een  about 300 s q u a re  fee t. S ince th e re  a r e  about 630
h o use  s ite s  on the is lan d , and m any of th o se  s i te s  a r e  a s so c ia te d  
w ith  fish in g  v illag es , it is  p ro b ab le  th a t th e re  w as n e v e r  m o re  than  
abou t ten  a c r e s  of land  on the e n tire  is la n d  u n d e r cu ltiv a tio n  a t  any 
g iven  tim e  during  the a b o rig in a l p erio d .
A lthough th e re  w as so m e sh ifting  of g a rd e n  s i te s  th rough  the 
s e v e ra l  c e n tu r ie s  of a b o rig in a l occupance of L an a i, the fa c t th a t n a ­
tive  land  u tiliz a tio n  w as lim ite d  to the a r e a s  of s e tt le m e n t in d ica te s  
th a t m o s t of the land rem a in ed  re la tiv e ly  u n affec ted  by hum an occupance. 
As a r e s u l t ,  the na tive  v eg e ta tio n  re m a in e d  m o s tly  u n d is tu rb ed  d u rin g  
the a b o rig in a l p e rio d .  ̂^ D uring th is p e r io d , n a tiv e  fo re s t  co v ered  
the w indw ard  s lo p es  and h ig h e r  e lev a tio n s  of the is lan d . The d o m i­
nan t sp e c ie s  of v eg e ta tio n  in  the na tive  f o r e s t  w as the kukui t r e e  
(A le u rite s  m o lu ccan a), w ith  w iliw ili (E ry th r in a  m onos pe rm a ) , and  h a 'la  
(P an d a n u s) a lso  im p o rta n t a t  the lo w er e le v a tio n s . The dom inant
E m o ry , The Is lan d  of L anai, p. 48.
^^Ibid.
17Gay, T rue  S to r ie s , p. 51.
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fo rm s  of vegeta tion  on the h ig h e r  s lo p es  w ere  koa  t r e e s  (A cacia  k o a ) 
and  oh ia  lehua (M e tro s id e ro s  p o ly m o rp h a). The le e w a rd  slopes and 
m uch  of the s e m i-a r id  c e n tra l  p la te a u  w ere  c o v e re d  w ith  p ili g ra s s  
(H eteropogon), cac tu s  (O puntia m eg acan th a ), and o th e r  x e ro p h y tic  
sh ru b s .
Niue
D uring the a b o rig in a l p e r io d  of occupance on N iue, the g e n e r ­
a l p a t te rn  of land  u tiliz a tio n  b o re  m any s im ila r i t ie s  to th a t of L anai. 
N iue, like  L anai, was o r ig in a lly  s e ttle d  by P o ly n e s ia n s . A pparen tly  
two g roups of P o ly n es ian s  s e tt le d  on N iue, the f i r s t  com ing fro m
19Sam oa o v er 1 ,000 y e a rs  ago , w ith  su b seq u en t m ig ra tio n s  fro m  Tonga.
In fa c t, even today , th e re  a r e  d isc e rn ib le  p h y s ic a l and  sp eech  d if f e r ­
en ces  betw een  the people of the  so u th e rn  p a r t  of th e  is la n d  and those  
of the  n o r th e rn  p a r t .  E a r ly  popu la tion  f ig u re s  a r e  d iff icu lt to e s t i ­
m a te , but th e re  is  no ev idence  th a t the pop u la tio n  of N iue had e v e r  
b een  la r g e r  than  th a t found by the e a r ly  m is s io n a r ie s .  The f i r s t  a c ­
c u ra te  population  count, in  1849, gave the f ig u re  4 ,7 0 0 .^ ^
T here  h as n e v e r  b een  an  a rc h a e lo g ic a l re c o n s tru c tio n  of abo -
^®Ibid. pp. 65-74.
M. L oeb , H is to ry  and T rad itio n s  of N iue, (Honolulu: 
B e rn ic e  P . B ishop  M useum , B u lle tin  32, 1926), pp. 24.
London M iss io n a ry  S ocie ty , "N iue (Savage Is lan d )" , Niue
Is la n d , 1964, (M im eographed), p . 4.
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r ig in a l s e tt le m e n t on Niue. It is  a lm o s t c e r ta in , how ever, th a t th e re  
w ere  no la rg e  co n cen tra tio n s  of popu la tion  during  an c ien t t im e s . The 
p h y sica l n a tu re  of the is la n d , and the n e a r ly  con tinual s ta te  of w a r ­
fa re  w hich e x is te d , would have s e rv e d  a s  lim itin g  fa c to rs  on n u c lea ted  
s e ttle m e n t. A ccord ing  to tra d itio n , th e r e  w ere  a few sm a ll s e t t l e ­
m en ts  du ring  the  ab o rig in a l p e rio d , so m e  of th ese  being on the s i te s  
of the p r e s e n t  v illag es  of A lofi, T uapa, M utalau , Liku, and H akupu. 
O thers  w e re  lo c a te d  in land  a t F e tu n a , T a fo lo m ah in a , P a lu k i, and 
H avaka (F ig u re  4).
The a b o rig in a l in h ab itan ts  of N iue, lik e  m any of those  on L an a i, 
w ere  p r im it iv e  su b s is te n c e  c u ltiv a to rs , w orking  sm a ll p lo ts  of land; 
th u s, i t  a p p e a rs  lik e ly  th a t a s u b s ta n tia l p o rtio n  of the ab o rig in a l p op­
u la tio n  liv ed  in  the bush  n e a r  th e ir  a g r ic u l tu r a l  p lo ts . C o nsidering  
the too ls a v a ila b le  to them , and  the  n a tu re  of th e ir  c ro p s  ( ta ro , sw ee t 
p o ta to e s , y a m s) , the g a rd e n  p lo ts of N iue w ere  p robab ly  s im ila r  in  
s iz e  to th o se  of L anai. P re s e n t-d a y  g a rd e n  p lo ts on Niue a r e  r a r e ly  
m o re  th an  400 sq u a re  fe e t in  a r e a ,  and  th e re  is  l i t t le  re a so n  to b e ­
liev e  th a t they  w ould have been  d iffe re n t in  an c ien t tim es.
One m a jo r  d iffe ren ce  betw een  N iue and L anai is  the condition  
of the so il .  A lthough cu ltiva tion  is  p o s s ib le  o v er m uch of the s u rfa c e  
of the is la n d , th e  so ils  of Niue w ill no t su p p o rt su b s is te n c e  a g r ic u l tu re  
fo r  m o re  th a n  two su c c e ss iv e  y e a r s  w ithout lo sing  th e ir  f e r t i l i ty .  On 
N iue, g a rd e n  s i te s  had to be m oved  p e r io d ic a lly  and the land  le f t  f a l -
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low fo r sev en  to  ten  y e a rs  b e fo re  any g iven  s i te  could be cu ltivated  
again . O ver a p e rio d  of y e a r s  th is  would have re su lte d  in  a  m uch 
la r g e r  a r e a  of land  com ing u n d e r hum an in fluence  on Niue than  on 
L anai. In any g iven  y e a r ,  how ever, th e re  w as s t i l l  p robab ly  le s s  
than  1 p e r  cen t of the land  u n d er u ltiv a tio n .
The p rim e v a l v eg e ta tio n  w hich co v ered  m o s t of Niue was a l ­
m o s t c e r ta in ly  dense  b ro a d le a f  e v e rg re e n  fo re s t .  This fo re s t  was 
com posed  of m ixed  s tan ts  of s e v e ra l  tro p ic a l s p e c ie s , including kafika
(E ugenia in o p h y llo id es), ko livao  (E ugenia r ic h i i ) , tav ah i (Rhus ta i te n s is ),
21and o th e r  v a r ie t ie s .
G rad u a lly , o v e r the c e n tu r ie s , the a b o rig in a l inhab itan ts  c le a r ­
ed m uch of th is  p r im ev a l f o re s t  in  o rd e r  to u se  the land  fo r food 
c ro p s . The a r e a s  in  w hich the m o s t e x ten s iv e  d e fo re s ta tio n  o c c u rre d  
w e re  th o se  in  w hich the so ils  w e re  b e s t  su ite d  fo r  a g r ic u ltu re . Those 
w hich re m a in e d  u n d er fo re s t  co v e r w ere  ro ck y  and le s s  su itab le  fo r  
s u b s is te n c e  cu ltiv a tio n  m eth o d s. C o n sid erin g  the  land  needs of the 
p re -E u ro p e a n  population  of N iue, and the len g th  of tim e  the is lan d  had  
b een  occupied , i t  is  p robab ly  th a t o v er o n e -h a lf  of the o rig in a l fo re s t  
c o v er of N iue w as d es tro y ed  by the a b o rig in a l in h ab itan ts  of the is lan d .
^^T . G. Y uncker, The F lo ra  of Niue I s la n d , (Honolulu:
B e rn ice  P . B ishop M useum , B u lle tin  178, 1943).
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T ra n s itio n a l P e r io d  
L anai
D uring the s e v e ra l  c e n tu r ie s  of o ccupance  of L anai, the n a tiv e  
H aw aiians ach ieved  a r a th e r  s tab le  re la tio n sh ip  w ith  the land . I t  a p ­
p e a rs  th a t they did not d e s tro y  any of the  m e a g e r  re so u rc e s  w hich 
the is la n d  had to o ffe r , and m ad e good u se  of a l l  th a t was av a ilab le  
to them . Although they  did not ach ieve a  h igh  le v e l of technology o r  
m a te r ia l  c u ltu re , they w e re  ab le  not only to  su rv iv e , but to m a in ta in  
a c o n s is te n t and s tead y  g row th  of population . W ithin a few y e a r s ,  
follow ing the a r r iv a l  of the  f i r s t  E u ro p ean s  on the is lan d , the n a tiv e  
popu la tion  w as d ec im ated , the  ab o rig in a l p a t te rn  of land u se  d is a p p e a r ­
ed, and  m uch  of the o r ig in a l n a tu ra l v eg e ta tio n  d es tro y ed .
The f i r s t  E u ro p ean  co n tac t with the is la n d  of Lanai o c c u r re d  
F e b ru a ry  25, 1779, w hen the  is la n d  w as s ig h te d  by two B r it ish  sh ips 
in  an  expedition  led  by C ap ta in  Jam e s  Cook. The f i r s t  v is i to rs  of 
co n seq u en ce , how ever, d id  not a r r iv e  on L an a i u n til 1835, w hen the 
f i r s t  C h ris tia n  m is s io n a r ie s  landed . T h ese  m is s io n a r ie s  w e re  A m e r­
ic a n s , se n t to the H aw aiian  Is lan d s  by the  A m e ric a n  B oard  of C om ­
m is s io n e rs  fo r  F o re ig n  M iss io n s , a P r o te s ta n t  m is s io n a ry  g roup  in  
New England. W ithin a  v e ry  s h o r t p e r io d  of t im e  a f te r  the a r r iv a l  of 
the m is s io n a r ie s ,  the popu la tion  of the is la n d  b eg an  to dec lin e . The 
popu la tion  in  1832 was e s tim a te d  by the H aw aiian  governm en t to be 
1 ,6 0 0 . By 1838 the o ffic ia l census show ed 1 ,2 0 0 . In 1846 the popu-
25
22la tio n  of the  is la n d  had  d ec lin ed  to  only 616 peop le . The popula­
tion  se e m e d  to s ta b iliz e  a t  abou t th a t lev e l fo r  a n u m b e r of y e a rs , so  
i t  is  p ro b ab le  th a t the m a rk e d  d e c re a s e  betw een  1838 and  1846 was 
p r im a r i ly  due to e m ig ra tio n  to o th e r  is la n d s . F o llow ing  the co llapse  
of an  a tte m p te d  M orm on colony in  the P a law a i b a s in  in  1864, the pop­
u la tio n  of L anai began  to d ec lin e  again . A t the h e ig h t of in te re s t  in  
the colony the  population  of the is la n d  had  b een  a s  m u ch  as  646, bu t 
fo llow ing th e  d em ise  of the colony the  population  d e c re a s e d  to 395,
and con tinued  to d ec lin e . By 1896, th e re  w ere  only 105 people  r e -
23m ain ing  on L anai.
D u rin g  the p e r io d  follow ing 1835, w hen the  pop u la tio n  was d e ­
clin ing , the  p a t te rn  of land  u til iz a tio n  w as a lso  u n d erg o in g  change. 
M ost s e tt le m e n ts  along the c o a s t d isa p p e a re d , the only ones re m a in ­
ing being  a t  M aunalei, H a lep a lao a , and  K oele, p lu s iso la te d  houses 
a ro u n d  the P a law a i b a s in . W ith the  abandonm ent of the  old v illag es  
cam e an  abandonm ent of m uch  of the fo rm e r ly  c u ltiv a te d  land . It is  
p ro b ab le  th a t  the peop le  re m a in in g  on L anai con tinued  to p ra c tic e  s u b ­
s is te n c e  a g r ic u l tu re  in  m uch the sam e  m a n n e r  a s  th e i r  ab o rig in a l a n ­
c e s to r s .  T h e re  is  no in d ica tio n , h o w ev er, of any  c o m m e rc ia l c ro p s  
being  g ro w n  on the is la n d  p r io r  to 1890.
^ ^ E m o ry , The Is lan d  of L a n a i, p . 8.
23 S chm itt, D em ograph ic  S ta t is t ic s ,  p. 70.
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A tu rn in g  p o in t, in  te rm s  of lan d  u se  on L anai, o c c u r re d  in  
1861, w ith th e  a r r iv a l  of W alter M u rry  G ibson . He cam e to s u p e r ­
v ise  the M orm on  colony w hich w as being  e s ta b lish e d  in  the P a la w a i 
b a s in . Som e of the lan d  fo r  th is  colony had  been  a c q u ire d  in  1855.
The colony w as to be  popu la ted  by H aw aiian  M orm ons f ro m  the  o th er 
is la n d s  in  the  H aw aiian  g ro u p . G ibson m an ag ed  to e n la rg e  the  hold ings 
of the  colony u n til they  en co m p assed  th e  b e s t  a g r ic u ltu ra l  land  on 
L anai. T his was the  f i r s t  land  on th e  is la n d  to be t r a n s f e r r e d  fro m  
n a tiv e  c o n tro l in to  a l ie n  han d s. In 1864 the  C hurch ex co m m u n ica ted  
G ibson and  w ith d rew  su p p o rt fo r  the  colony w hen i t  w as d isc o v e re d  
th a t G ibson  h e ld  t i t le  to  the land  on L an a i in  h is  own n am e . W ithin 
two y e a rs  the  colony fa ile d . T h e re  a r e  now no t r a c e s  re m a in in g  of 
th is  fo rm e r  s e ttle m e n t.
G ibson  re ta in e d  t i t le  to  the lan d s  on L anai, and upon h is  death  
in  C a lifo rn ia  in  1888 the t i t le  p a s se d  to h is  d au g h te r, M rs . T a lu la  
Lucy H ay se ld en . H e r  husband , F r e d e r ic k  H. H ayselden , in tro d u ce d  
c o m m e rc ia l a g r ic u l tu re  to the is la n d  w hen he o rg an ized  a s u g a r  co m ­
pany. T his com pany t r ie d  to develop  its  o p e ra tio n s  on the w indw ard  
s id e  of L an a i, w h e re  i t  w as fe lt the so ils  and  a v a ila b ility  of w a te r  
w ere  b e s t fo r  g row ing  su g a r . They b u ilt  a  w h arf a t  H a lep a lao a , and 
la id  a r a i l r o a d  bed  f ro m  the w h arf to  the new  se ttle m e n t a t  K eom oku.
^ ^ E m o ry , The Is la n d  of L a n a i, p. 48.
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U n fo rtu n a te ly , th e re  was in su ff ic ie n t w a te r  fo r  su g a r  cu ltiv a tio n . In 
1901 the com pany fa ile d  and K eom oku soon  b ecam e a g h o st tow n.
B etw een  1901 and 1917 th e re  w e re  a t  le a s t  two ran ch in g  o p e r ­
a tio n s  on the  is lan d . By 1917 m o s t of the  is la n d  was u n d e r the  co n ­
tro l  of the L anai Ranch Com pany. T his ran ch in g  o p e ra tio n , and  the 
o p e ra tio n  of C h arles  Gay, occup ied  a l l  b u t abou t five h u n d red  a c r e s  
of the is la n d , w hich rem a in ed  u n d e r  n a tiv e  ow nersh ip . F in a lly , in  
1922 , the  e n tire  is la n d  w as a c q u ire d  by the H aw aiian P in ea p p le  C om ­
pany, now known as the Dole C om pany. T his c o rp o ra tio n  developed  
th e  h igh land  p la teau  fo r c o m m e rc ia l p lan ta tio n  cu ltiva tion  of p in eap p le , 
b u t con tinued  g raz in g  ca ttle  on the lo w e r  s lo p es .
S om etim e during  the n in e te e n th  cen tu ry  goats w ere  in tro d u ce d  
to  the is la n d . This was one of the m o re  d is a s tro u s  ev en ts  to o ccu r 
on L an ai. The goats ra n  .w ild, and  b e fo re  they  w ere  f in a lly  e x te r ­
m in a ted  by the Dole Com pany, so m e tim e  in  the 1920 's , they  had  v i r ­
tu a lly  denuded p ra c tic a lly  a ll  of the is la n d . The na tiv e  f o r e s t  w as a l ­
m o s t co m p le te ly  d e s tro y e d , an d  the s lo p es  of the is la n d  b e c am e  so
b a re  th a t they  su ffe red  fro m  e x te n s iv e  w ind e ro sio n .
Niue
N iue Island  had  i ts  f i r s t  c o n ta c t w ith  the ou tside  w o rld  on 
June 20, 1774, when i t  w as f i r s t  s ig h te d  by C aptain  Ja m e s  Cook, a l -
25 ib id .
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m o st five y e a r s  p r io r  to h is  f i r s t  co n tac t w ith L anai. Due to a  r a ­
th e r  h o s tile  re c e p tio n  by the N iuean peop le , Cook nam ed  the is la n d  
"Savage Is lan d . " A pparen tly  th is  r a th e r  un fo rtu n a te  nam e d isco u rag ed  
fu r th e r  land ings by E u ro p ean s , as  the nex t v e rif ie d  landing  did not 
o ccu r un til 1830. At th a t tim e  the London M iss io n a ry  S ociety  u n su c ­
cessfu lly  a ttem p ted  to land  na tiv e  te a c h e rs  f ro m  A itu tak i.
In 1846, a  native  N iuean nam ed  P en iam in a , who had  b een  con­
v e r te d  to C h ris tia n ity  in  Sam oa, was s e n t to Niue by the London M is­
s io n a ry  S ocie ty . A lthough not p a r t ic u la r ly  su c c e ss fu l a s  a  m iss io n a ry , 
P e n ia m in a  d id  m anage to  lay  the foundation  fo r  f u r th e r  m is s io n a ry  
e f fo r ts . Sam oan te a c h e rs  w ere  s e n t to Niue in  1849. By the tim e 
the f i r s t  E u ro p ean  m is s io n a r ie s  a r r iv e d  in  1861, the e n t ire  population 
had b een  co n v erted  to  C h ris tia n ity .
The population  of N iue, w hich stood  a t  4 ,7 0 0  in  1861, co n tin ­
ued to in c re a s e  un til 1884, when i t  peaked  a t  5 ,0 7 0 . A fte r  th a t date 
the popu la tion  d eclined , un til i t  re a c h e d  its  lo w est le v e l of 3 ,747  in  
1928 .^^  P a r t  of th is  d ec lin e  w as due to d is e a se , bu t a  s ig n ifican t 
p a r t  w as a lso  due to th e  re m o v a l of m a le  N iueans f ro m  the i s l a n d  
by " b la c k b ird e rs . I t  should  be no ted  th a t Niue su ffe re d  s ig n ifican t-
^^Judy  T udor (ed. ), P a c i f ic  Is lan d s  Y ear Book and W ho's Who, 
(Sydney: P a c if ic  P u b lic a tio n s , 1968), p. 157.
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The te rm  " b la c k b ird e r"  r e f e r s  to the m en  who ro am ed  the 
P a c if ic  is la n d s  during the n in e teen th  cen tu ry  re c ru it in g , so m e tim es  
fo rce ab ly , n a tiv e  is la n d e rs  as  w o rk e rs  fo r  su g a r  p lan ta tio n s  in  A u s tra ­
l ia  and  guano d ep o sits  in  P e ru .
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ly  le s s  depopulation  than  m any  o th e r  is la n d s  of the P ac if ic .
U nder the in fluence of the m is s io n a r ie s ,  the people of Niue 
m ad e som e s lig h t changes in  th e ir  land u se  p a tte rn s . The fo rm e r  
s e ttle m e n ts  in  the m idd le  of the is la n d  w e re  abandoned in  fa v o r  of 
the p re se n t-d a y  v illag e  sy s te m .
The a r r iv a l  of fo re ig n  trad in g  ag en ts  on Niue in  1866 a lso  gave 
im p etu s  to som e s lig h t changes in  land  u s e . W hereas the N iueans had  
a lw ays b een  p r im itiv e  su b s is te n c e  c u ltiv a to rs  and f ish e rm e n , they  then  
b eg an  to grow  a few cash  c ro p s . Som e sw ee t potatoes and ban an as  
w ere  ex p o rted , b u t the p r in c ip a l c a sh  c ro p  w as co p ra . This re s u l te d  
in  a n  ex ten sio n  of coconut t r e e  p lan ting , u n til coconuts fo rm ed  a w ide 
b e lt along the n o r th e rn  and e a s te rn  p e r im e te r  of the is la n d  (F ig u re  5).
T h e re  w ere  no m a jo r  changes in  n a tiv e  land  u se  p a t te rn s ,  lik e  
th o se  w hich o c c u r re d  on L anai. The f o r e s t  a r e a  w as s t i l l  be ing  d i­
m in ish ed , but v e ry  slow ly . E xcept fo r  changes in  se ttle m e n t p a tte rn s , 
the land  u se  p a tte rn  of the tra n s itio n a l p e r io d  was not m a rk ed ly  d if ­
f e re n t  fro m  th a t of the ab o rig in a l p e rio d . It is  s ig n ifican t th a t p r a c ­
tic a lly  no land p a s se d  f ro m  native  o w n ersh ip  into a lie n  hands during  
th is  p e rio d .
In m aking  a  co m p a riso n  betw een  L an a i and Niue fo r the t r a n ­
s itio n a l p e rio d , it  is  im m ed ia te ly  obvious th a t the is lan d  of N iue e x ­
p e r ie n c e d  m uch le s s  change than did L an a i. W hereas L anai e x p e rien ce d  
a lm o s t to ta l depopulation  and d e fo re s ta tio n  during  th is p e rio d , and a lso
30
N I U E - V E 6 E T A T I 0 N
S e c o n d a r y  F o r e s t
M I L E S C o a s t o l  F o r e s t
LOW F . r n  a  S c r u b  ^ ________
C o c o n u t  s
SOURCE: Field Observations and Air Photos
F ig u r e  5
31
ex p e rien ced  a co m p le te  changeover in  land  u se  p a tte rn s  fro m  s u b s is ­
tence  cu ltiv a tio n  to ran ch in g , and even tua lly  to  c o m m e rc ia l p lan ta tio n  
a g r ic u ltu re . Niue Is lan d  p a tte rn s  of population , land  u se , and v e g e ­
ta tio n  rem a in ed  v ir tu a lly  the sam e a s  d u rin g  the  a b o rig in a l p e rio d .
C o n tem p o ra ry  P e r io d  
L anai
One of the  m o re  d ra m a tic  changes w hich have o c c u rre d  on 
L anai is  th a t of popu la tion . The a b o rig in a l popu lation  w as co m p le te ly  
P o ly n es ian , liv ing  in  s c a t te re d  s e ttle m e n ts  and n u m b erin g  about 3, 500 
people a t the tim e  of p eak  population . D uring the tra n s it io n a l p e rio d  
the population  d e c re a se d  to  a s  low as  105. The population  in c re a se d  
s lig h tly  to  185 by 1920, b u t only about one h u n d red  of th ese  people 
w ere  na tiv e  H aw aiian . The im p o rta tio n  of la b o r  by the D ole Com pany 
b ro u g h t the popu la tion  to 2, 356, m o s t of whom  w ere  of Jap an ese  o r 
F ilip in o  a n c e s try ,  a t the tim e  of the 1930 c e n su s . By I960 the  pop­
u la tio n  of the is la n d  w as 2 ,1 1 5 , none of whom w e re  na tiv e  H aw aiian. 
The e n tire  pop u la tio n  of the is la n d  a t  p re s e n t  is  e i th e r  d ire c tly  o r  in ­
d ire c tly  d ependen t upon the Dole Com pany fo r  th e ir  incom e. T h e re ­
fo re , w ith the  ex cep tio n  of a  few f is h e rm e n  liv ing  on the w indw ard 
c o a s t, and a few Dole em p lo y ees liv ing  n e a r  the h a rb o r  a t K aum alapau , 
the e n t ire  popu la tion  of L an a i liv es  in  L anai C ity , w hich was c o n s tru c ­
ted  by the D ole Com pany a s  a  com pany town fo r  its  em p lo y ees. As
32
The Dole C om pany owns and o p e ra te s  the e n tire  is la n d , i t  is  d ifficu lt 
fo r  s e tt le m e n t to o ccu r ou tside  of L anai C ity.
TA BLE 1
POPULATION OF LANAI 1910-1970&
1910 1920 1930 1940 1950 I960 1970%
131 185 2 ,3 4 6  3 ,720  3 ,1 3 6  2 ,1 1 5  2 ,2 0 4
^ S o u rce : R o b ert C. S chm itt, D em o g rap h ic  S ta tis tic s  of H aw aii,
1778-1965, (Honolulu: U n iv e rsity  of H aw aii P r e s s ,  1968), p. 116.
^U n ited  S ta tes  D ep artm en t of C o m m e rc e , B u reau  of the C ensus, 
1970 C ensus of P o p u la tio n , H aw aii.
U nlike the ab o rig in a l and tra n s it io n a l  p e rio d s  of occupance of 
L anai, d u rin g  w hich the land  u se  p a t te rn  w as la rg e ly  unplanned and 
u n co o rd in a ted , the p re se n t land  u se  p a t te rn  is  v e ry  o rd e r ly . The 
p r in c ip a l p u rp o se  of the D de Com pany on L anai is  to grow  p ineapp le , 
and to th is  end ev ery  b it of land  th a t can  be eco n o m ica lly  developed 
fo r  p ineapp le  cu ltiv a tio n  has b een  so developed  (F ig u re  6). O ver 
16000 a c re s  of land  on L anai a r e  now u n d e r p ineapp le  cu ltivation .
The re m a in d e r  of the is la n d  ha  s not b een  developed  in  the sam e  
m a n n e r  a s  the p ineapple land , bu t i t  h a s  b een  a s s ig n e d  to v ario u s  au x ­
i l ia ry  p u rp o se s . M ost of the m ountainous a r e a  h as been  s e t  a s id e  as 
a  w a te r  sh ed . Some p a r ts  of the is la n d  have b een  d es ig n a te d  s tr ic t ly  
fo r  r e c re a tio n a l  u s e s , such  as  p icn ic  a r e a s ,  sw im m ing b e a ch es , boat











h a rb o r , and go lf co u rse . The v a s t  m a jo r ity  of the is la n d , how ever, 
has b een  d esig n a ted  a s  a  gam e m an ag em en t a r e a  (T able 2). G am e 
a n im a ls  have been  im p o rted  fo r  th is  p u rp o se , and c a ttle  g ra z in g  is  
no lo n g e r  p ra c tic e d  on L anai.
The Land Study B u reau  of the U n iv e rs ity  of H aw aii h a s  a ss ig n e d  
s ix  c la s s if ic a tio n s  of land  u se  on L anai: u rb an , r e c re a tio n , p a s tu re ,
w a te r  shed , p ineapp le , and gam e m an ag em en t. The a c re a g e  u sed  fo r  
p a s tu re  is  included in  the f ig u re  fo r  w a te r  shed  a c re a g e  (T ab le  2), as  
the p a s tu re ,  w hich is  u sed  fo r  h o rs e s  owned by re s id e n ts  of the is la n d , 
is  in  the  p a r t  of the is la n d  w hich is  b e s t  su ited  fo r  w a te r  shed . T hat 
p a r t  is  h ig h e r , and a  som ew hat m ountainous reg io n  w hich fo rm s  the 
backbone of the is lan d . The p ineapp le  a c re a g e  is  lo c a ted  in  the c e n ­
t r a l  p la teau  p o rtio n , and r e p re s e n ts  one la rg e  sem i-co n tig u o u s  b lock  
of lan d . A ll of the u rb an  a c re a g e  is  in  L anai C ity . T h e re  a r e  th re e  
p iec e s  of re c re a tio n a l land: the golf c o u rse , n e a r  L anai C ity , the 
boat h a rb o r  a t  M anele Bay, and  the sw im m ing  beach  and p a rk  a t  
H ulopoe Bay.
Since goats and c a ttle  d ec im a ted  m o s t of the na tiv e  veg eta tio n , 
the la r g e s t  p o rtio n  of the is la n d , p a r t ic u la r ly  the  s lo p es  and c o a s ta l 
a r e a s ,  is  of l i t t le  econom ic value to the Dole Com pany. B ecau se  of 
i ts  la c k  of su ita b ility , th is  a r e a  h as  b een  d es ig n a ted  a s  a  gam e m a n ­
ag em en t a re a .  T h ree  sp e c ie s  of gam e a n im a ls , m ouflon, ax is  d e e r ,  
and p ro n g h o rn  an te lo p e , and  fo u r sp e c ie s  of gam e b ird s ,  q u a il, p a r -
35
tr id g e , w ild  tu rk ey , and r in g -n e c k e d  p h easan t, have b een  e s ta b lish e d  
in  the L an a i gam e m an ag em en t a r e a ,  and hunting is  p e rm itte d  the 
y e a r  a ro u n d  in  th is  a re a .
TA BLE 2 
LAND U SE--LA N A I^
LAND USE ACRES P E R  CENT O F TOTAL
P in eap p le  grow ing 16,141 18. 18
W ater shed 5 ,989 6. 64
G am e m anag em en t 67 ,293 74. 57
R ec re a tio n 107 0. 12
U rban 440 0 .4 9
TOTAL 90 ,240 100 .0
^ D eta iled  Land C la s s if ic a tio n - Islan d  of L a n a i, (Honolulu: Land
Study B u reau , U n iv e rs ity  of H aw aii, B u lle tin  No. 8, M ay, 1967), p. 17.
The co n te m p o ra ry  p a t te rn  of veg eta tio n  of L anai is  d iffe re n t,
in  te rm s  of ind iv idual s p e c ie s ,  fro m  th a t of the a b o rig in a l p e rio d .
T h e re  a r e ,  h o w ev er, so m e b ro a d  s im ila r i t ie s  in  the g e n e ra l p a t te rn  of
vegeta tion . T hat p a r t  of the is la n d  r e s e rv e d  as  a gam e m an ag em en t
a r e a  is  now co v ered  w ith c a c tu s , x e ro p h y tic  sh ru b s , and g r a s s e s .
This sam e  g e n e ra l p a t te rn  p ro b ab ly  ex is ted  in  the a b o rig in a l p e rio d .
The w a te r  shed a r e a ,  and  the a r e a  im m ed ia te ly  a ro u n d  L anai C ity ,
have b een  p lan ted  in  N o rfo lk  p ine. D uring the a b o rig in a l p e rio d  th is
sam e  a r e a  was co v ered  w ith  n a tiv e  fo re s t .  T his n a tiv e  f o re s t ,  how -
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e v e r , w as p ro b ab ly  m uch  m o re  ex ten siv e  in  a r e a .  M ost of the i s ­
land today is e n tire ly  devoid  of t re e  co v e r , (F ig u re  7).
Niue
On N iue, the p o p u la tio n  d ecline  lev e led  off in  1928, and a f te r  
a s h o r t  tim e  the popu la tion  began  to r i s e .  By 1966 th e re  w ere  5 ,199  
people on N iue, a ll  b u t 134 being n a tiv e  N iueans of P o ly n e s ia n  d e ­
sc e n t (T ab le  3). The s m a ll  E u ro p ean  com m unity  on the  is la n d  con­
s is ts  a lm o s t e n tire ly  of g o v e rn m en t em p lo y ees , th e i r  fa m ilie s , and 
m is s io n a ry  p e rso n n e l. T h e re  a r e  v ir tu a lly  no n o n -P o ly n es ian s  p e r ­
m an en t in h ab itan ts .
One c o n te m p o ra ry  a s p e c t  of population  is  th a t th e re  is  su b s ta n ­
tia l e m ig ra tio n  fro m  the is la n d . E ach  y e a r  abou t 150 people leave 
Niue fo r  New Z ealand , w h e re  they s e tt le  p e rm an en tly . As a r e s u l t  
th e re  is  a su b s ta n tia l com m unity  of N iueans liv ing  in  New Zealand, 
v e ry  few of whom e v e r  r e tu rn  to live  on N iue.
L A N A I - V E G E T A T I O N
■
C o  o S t  o
L o w l 0  n d




TA BLE 3 
PO PU LA TIO N  O F NIUE 1900-1969^
1900 1928 1939 1951 1961 1966 1969^
4 ,2 0 0  3 ,747  4,281 4 ,6 3 4  4 ,8 6 4  5 ,065  5 ,343
^Judy  T udor (ed. ), P a c if ic  Is lan d s  Y ea r Book and W ho's Who, 
(Sydney: P a c if ic  P u b lica tio n s , 1968).
^O ffice of the R esid en t C o m m iss io n e r , G overnm en t of N iue, 
F e b ru a ry  24, 1971.
One of the re su lts  of e m ig ra tio n  h as  b een  to r e ta rd  the r a te  a t  
w hich lan d  u se  p a tte rn s  change. S e m i-su b s is te n c e  a g r ic u ltu re  is  s t i l l  
the  d o m in an t fo rm  of cu ltiva tion . The p r in c ip a l e x p o rt c ro p s  re m a in  
c o p ra , b an an as , and k u m aras  (sw ee t p o ta to es). C opra  ex p o rts  have 
flu c tu a ted  in  re c e n t y e a rs  as a r e s u l t  of h u r r ic a n e  dam age to the 
coconut t r e e s .  K um ara  ex p o rts  have  a lso  f lu c tu a te d  due to the o c c u r ­
re n c e  of b la c k  ro t in  the N iue c ro p . Of the poep le  who em ig ra te , a p ­
p a re n tly  m any  a r e  the m o re  s u c c e ss fu l as  c a sh  c ro p  c u ltiv a to rs , s in ce  
one of the  re s id u a l effects  of e m ig ra tio n  is  th a t the  am ount of land  
u n d er cu ltiv a tio n  fo r  cash  c ro p s  does not in c re a s e  s ig n ifican tly  f ro m  
y e a r  to  y e a r .  F ie ld  o b se rv a tio n s  have shown th a t a t  any given tim e  
th e re  is  only about 1 p e r  cen t o r  le s s  of the  land  su rfa c e  in  c ro p  
cu ltiv a tio n  o th e r  than  co p ra .
D esp ite  the effo rts  of the A g ric u ltu re  D ep a rtm en t of the G overn-
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m en t of N iue, m o st cu ltiv a tio n  is  s ti l l  c a r r ie d  on in  sm a ll p lo ts which 
a re  sh ifted  fro m  y e a r  to y e a r .  The m a jo r  ex cep tio n s  to sh ifting  c u l­
tivation  a r e  the coconut g ro v es  and banana p lan ta tio n s . U nfortun­
a te ly , th e re  is l i t t le  a tten tio n  given by m o st N iueans to the jud ic ious 
developm ent of th e ir  co p ra  o r  banana p lan ta tio n s . C opra  p lan ta tions 
on Niue a re  not n ea t, o rd e r ly  row s of t r e e s ,  bu t a r e  r a th e r  h ap h az ­
a rd  g ro v e s , with the tre e s  grow ing w h e rev e r nu ts fa ll and g e rm in a te . 
W eeds and undergrow th  b en ea th  the coconut t r e e s  a re  not c le a re d  a -  
way. B anana p lan ta tions a r e  u su a lly  som ew hat m o re  o rd e r ly  than  
a re  the co p ra  p lan ta tio n s, bu t a re  n o n e th e less  no t a s  p ro d u c tiv e  as 
they could be. M ost banana  g ro w ers  fa il to f e r t i l iz e  and p ro p e rly  
cu ltiv a te  the g roves and, a s  a  re s u l t ,  ge t a s m a l le r  c ro p  than is  p o s ­
s ib le . T h ere  has been  v e ry  l i t t le  en th u siasm  on the p a r t  of the 
N iueans fo r  co m m erc ia l ban an a  cu ltivation , and  le s s  than  th re e  hun­
d re d  a c re s  is  devoted to the  grow ing of b an an as .
28 On Niue the te rm  "p lan ta tio n "  r e f e r s  to any a g r ic u ltu ra l  
p lo t, r e g a rd le s s  of its  s iz e . M ost "p lan ta tio n s"  a r e  only a few sq u a re  
y a rd s  in  a re a .
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TABLE 4
LAND U SE -- NIUE^
LAND USE ACRES P E R  CEN T O F TO Tv
Land not av a ilab le  fo r  a g r ic u ltu re  
( ro a d s , b u ild in g s, e tc .) 400 0. 6
Land w hich has n e v e r  b een  u sed 8, 000 1 2 .5
R ocky so ils  u n su ited  a t  p re s e n t  
fo r  m o s t c ro p s 2 7 ,0 5 0 42. 3
S o ils  su ited  fo r  c ro p s  but not 
p re s e n tly  u sed 7 ,4 9 0 11. 7
L and  u n d er te n -y e a r  cycle  of 
sh iftin g  cu ltiv a tio n 7. 545 11 .8
L and  u n d er p e rm a n e n t p la n ta ­
tio n s  (m ain ly  coconuts) 5, 320 8 .4
Land fo rm e r ly  cu ltiv a ted  but now 
abandoned 8 ,0 9 5 12.7
T o ta l 6 3 ,9 0 0 100. 0
A. C. s. W right and R. J . van  W este rn d o rp , S o ils  and A g r i­
c u ltu re  of Niue Islan d , (W ellington; New Z ealand Soil B u reau , 
B u lle tin  17, 1965), p. 70.
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NI UE — L A N D  U S E
P R I M A R Y  L A N D  U S E  A C T I V I T I E S
C o e o n u t c
M I L E S
F o r » » »
S u b d t l t n e t  Cul t ivat ion
A b o n d o n » 0  L e n d
C o o t l a l  L e n d
y  :
SOURCE: Field Observations and Air Photos
F i g u r e  8
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P a s to r a l  fa rm in g , a  new type of land  u se  fo r  N iue, is  being 
in tro d u ced , but i t  is  s ti l l  in  the e x p e r im e n ta l s tag e . Such m igh t p rove 
to be the b e s t  fo rm  of land  u se  fo r the m o re  than  8, 000 a c re s  w hich 
have been  d ep le ted  by o v e r-c u ltiv a tio n . M uch of th is  land  is  now u s e ­
le s s  fo r  o th e r  types of e x p o rt and food c ro p s , but is  su itab le  fo r  the 
g row th  of fo rag e  c ro p s .
The only o th e r  c o m m e rc ia lly  p o ten tia l land  u se  on the is lan d  
is  lu m b e rin g . T h ere  a r e  about 6 ,0 0 0  a c re s  of hardw ood fo re s t ,  in 
w hich som e lu m b erin g  is  now being  done fo r  lo ca l u se . The p o ten tia l 
of th is  re so u rc e  h as  y e t to be  r e a l iz e d  or fu lly  a s s e s s e d .
S u m m ary  of C hanges 
L anai
The is la n d  of L anai h as  undergone  v e ry  m a rk e d  changes in  its  
p o p u la tio n -lan d  u se -v e g e ta tio n  com plex  fro m  the a b o rig in a l e r a  to the 
p re s e n t .  In m any  re s p e c ts  i t  is  a lm o s t lik e  a  com ple te ly  d iffe re n t i s ­
land . The m a jo r  changes w hich can  be id en tified  a re :
1. The a b o rig in a l P o ly n e s ia n  population , which once n u m b e r­
ed o v e r  3 ,000  p e rs o n s ,  g rad u a lly  d ec lin ed  in  the n ine teen th  c e n ­
tu ry , and even tually  d isa p p e a re d  a lto g e th e r  in  the tw entie th  c e n ­
tu ry . The c u r re n t  popu la tion  of the is lan d , w hich v a r ie s  a c ­
co rd in g  to the em p lo y m en t p o lic ie s  of the Dole Com pany, is 
p red o m in an tly  of Ja p a n e se  and F ilip in o  a n c e s try .
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2. The s u b s is te n c e  a g r ic u l tu ra l  land  u se  p a tte rn s  of the ab o ­
r ig in a l e ra  w e re  rep la ce d  with c o m m erc ia l ranch ing  in  the 
tra n s itio n a l e r a ,  w hich was in  tu rn  su cceed ed  by ex ten siv e  
c o m m e rc ia l p ineapp le  cu ltiv a tio n  in  the c o n te m p o ra ry  p erio d .
3. The ab o rig in a l v eg e ta tio n  p a tte rn  of the is la n d  was co m ­
p le te ly  a l te re d  during  the tra n s itio n a l e ra  by in tro d u ced  sh eep , 
g o a ts, and c a ttle . The c u r re n t  v eg e ta tio n a l c h a ra c te r is t ic s  a r e  
la rg e ly  dependen t upon the r e fo re s ta t io n  p o lic ie s  of the Dole 
Com pany. C u r re n t v eg e ta tio n  p a tte rn s  a r e  a re f le c tio n  of land  
u se  p o lic ie s .
Niue
The p o p u la tio n -lan d  u se -v e g e ta tio n  com plex  of Niue Islan d  h as 
undergone v ery  l i t t le  m a rk e d  change, as  com p ared  to th a t of L anai. 
M any ab o rig in a l c h a r a c te r is t ic s  have b een  re ta in e d , and W este rn  in ­
flu en ce  has had m uch  le s s  im p ac t on the n a tu re  of the Niue Is lan d  e c o ­
sy s te m . This is  in d ica ted  by the follow ing;
1. The popu la tion  of Niue is  c u r re n tly  overw helm ingly  P o ly ­
n es ia n , s t i l l  speak ing  the N iuean language, and p re se rv in g  m any  
tra d itio n a l c u s to m s .
2. The c u r re n t  population  is  a t  the h ig h e s t n u m e ric a l le v e l
of any tim e  in  h is to ry .
3. The p re v a ilin g  sy s te m  of a g r ic u ltu re  on Niue is  s t i l l  su b -
44
s is te n c e  a g r ic u ltu re . T h e re fo re , the g e n e ra l p a tte rn  of land  
u se  is  the sam e as that of the a b o rig in a l e ra .
4. T h ere  has b een  no la r g e - s c a le  d e fo re s ta tio n  o r d e s tr u c ­
tion  of sp e c ie s  on Niue. The co n tem p o ra ry  p a tte rn  of v e g e ta ­
tion  is  not s ig n ifican tly  d iffe re n t fro m  th a t of the ab o rig in a l 
e r a  of occupance.
It is  obvious, th e re fo re , th a t L anai has undergone very  m a r k ­
ed, and p e rh ap s  c a ta s tro p h ic  changes in  the n a tu re  of its  eco sy s tem , 
w hile Niue has re m a in ed  r a th e r  s ta b le  in  its  g e n e ra l c h a r a c te r is t ic s . 
This would in d ica te  th a t L anai h as b een  su b jec t to e x te rn a l in fluences 
w hich, fo r  som e re a so n , have not b een  a t tra c te d  to Niue Island .
CHAPTER III
THE E F F E C T S  O F LOCATION, SOIL, AND W ATER
A lthough the p h y s ica l en v iro n m en ta l com plex  of any is la n d  is  
com posed  of s e v e ra l  v a r ia b le  e le m e n ts , no t a ll  of th e se  e lem en ts  
p lay  d e c is iv e  ro le s  in  d e te rm in in g  the p a tte rn s  of population , land  u se , 
and v eg e ta tio n  w hich a r e  found on th a t is la n d . In the c a se  of the i s ­
lands of L an a i and N iue, th re e  p h y s ica l v a r ia b le s  a r e  of p a ram o u n t 
im p o rta n c e ; lo ca tio n , so il ,  and w a te r . E ven  though o th e r  p h y s ica l e l ­
em en ts  a r e  invo lved  in  the en v iro n m en ta l com plex , and a ll  a r e  im p o r ­
tan t to som e d e g re e , th e se  th re e  a r e  the ones w hich a r e  the m o s t d e ­
c is iv e  in  in fluencing  the c u r re n t  p a tte rn s  of land  u se , v eg e ta tio n , and 
population .
As em ployed  in  th is  study, the te rm  " lo ca tio n "  r e fe r s  to  both  
ab so lu te  lo c a tio n  on the e a r th  g r id , and to re la tiv e  lo ca tio n . R e la tiv e  
lo c a tio n , th a t is  lo ca tio n  in  re la tio n  to o th e r  sp e c if ic  p la c e s , is  the 
m o s t im p o rta n t a sp e c t of th is  v a r ia b le , and the a n a ly s is  of r e la t iv e  
lo c a tio n  w ill be co n cern ed  m ain ly  w ith  a c c e s s ib il i ty .
The d isc u s s io n  about so il is  co n cern ed  p r im a r i ly  w ith  the s u i t ­
a b ility  of the so ils  of each  is la n d  fo r  a g r ic u l tu re ,  and the d is tr ib u tio n ­
a l c h a r a c te r is t ic s  of so il ty p es. The a n a ly s is  of the w a te r  s itu a tio n
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fo r  each  is la n d  is  co n cern ed  not only w ith p re c ip ita tio n  c h a r a c te r is t ic s ,  
b u t a lso  w ith the a v a ila b ility  and dev elo p m en t cap ac ity  of g round  w a te r  
r e s e r v e s .
L ocation
L anai
L an ai, lo c a te d  a t  156°55 ' w est long itude , 20°50 ' n o rth  la titu d e , 
is  one of fo u r is la n d s  fo rm in g  a s m a ll c lu s te r  in  the c e n te r  of the 
H aw aiian  a rch ip e la g o . The o th e r  th re e  is la n d s  a r e  the s m a l le r  is la n d  
o f K ahoolaw e, so m e fif teen  m ile s  to the so u th e a s t, and the l a r g e r  i s ­
lan d s  of M aui, e ig h t m ile s  e a s t  of L an a i, and  M olokai ly ing  sev en  m ile s  
to  the n o rth . It is  s ig n ifican t th a t M aui and M olokai both  lie  w indw ard  
of L anai; th e re fo re ,  L anai is  in  a  r a in  shadow  c re a te d  by th e se  two 
la r g e r  is la n d s .
B eing p a r t  of a  g roup  of is la n d s  L an a i is  lo ca ted  re la tiv e ly  n e a r  
l a r g e r  c e n te rs  of population  and tra n sp o r ta tio n . The c ity  of H onolulu, 
the l a r g e s t  c ity  in  the H aw aiian  Is lan d s  and  a m a jo r  tra n s p o r ta t io n  and 
d is tr ib u tio n  c e n te r  of the  P a c if ic  is la n d s , is  a p p ro x im a te ly  s ix ty  m ile s  
n o r th w e s t of L an ai, and is  re a d ily  a c c e s s ib le  both  by s e a  and a ir .
E ffec ts  on popu lation . A ccord ing  to  the  p o s tu la te d  m odel of r e ­
la tio n sh ip s  be tw een  the dependent and independen t v a r ia b le s ,  th e re  is  a 
re la tio n sh ip  be tw een  lo ca tio n  and the popu la tion  c h a r a c te r is t ic s  of 
n u m b e rs , d is tr ib u tio n , and e thn ic  co m p o sitio n . T his re la tio n sh ip .
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h o w ev er, is  a s e c o n d a ry  r a th e r  than  a p r im a ry  re la tio n sh ip .
F i r s t ,  i t  is  obvious th a t during  the a b o r ig in a l e ra  the is la n d  of 
L an a i w as m o re  iso la te d  and in a c c e ss ib le  th an  i t  is  today . This was 
due, of c o u rse , to  the m a rk e d ly  lo w er le v e l of tra n sp o r ta tio n  te ch n o l­
ogy w hich e x is te d  a t  th a t tim e . T h e re fo re , th e  H aw aiian  Islands g en ­
e ra l ly ,  and  the is la n d  of L anai in  p a r t ic u la r ,  w e re  not inhab ited  un til 
s e v e ra l  c e n tu r ie s  a f te r  the beginning of the C h r is t ia n  e ra .   ̂ T hus, 
th e re  w as in su ff ic ie n t tim e  fo r  the popu la tion  lev e l of the is la n d  to 
ex ceed  the  is la n d 's  c a r ry in g  capacity  d u rin g  the a b o rig in a l e ra .
A second  e ffe c t of the  re la tiv e  in a c c e s s ib il i ty  of L anai w as a 
r e s u l t  of the  fa c t th a t the is la n d  is  lo ca ted  in  the N orth  P a c if ic  O cean. 
This lo ca tio n  w as co n s id e ra b le  rem o v ed  f ro m  the tra d e  and ex p lo ra tio n  
ro u te s  of the tech n o lo g ica lly  advanced  n a tio n s  of W este rn  E urope d u r ­
ing the fif teen th , s ix teen th , and sev en teen th  c e n tu r ie s . T h e re fo re , the  
is la n d  re m a in e d  unknown to the W este rn  w o rld  un til the ab o rig in a l P o ly ­
n e s ia n  in h ab ita n ts , who had  th e ir  ro o ts  in  S o u th east A sia , ^ had  e s ta b ­
lish e d  th e i r  in te g ra l  re la tio n sh ip  w ith the is la n d 's  r e s o u rc e s .  The r e l ­
a tiv e  in a c c e s s ib i l i ty  of L anai, th e re fo re , d id  have an  e ffec t on the 
e th n ic  co m p o sitio n  of the is la n d 's  population .
D uring the tra n s it io n a l p e rio d  the r e la t iv e  iso la tio n  of L anai
^ R o b ert C. Suggs, The Is lan d  C iv iliza tio n s  of P o ly n e s ia , (New 
Y ork: New A m e ric a n  L ib ra ry , I960), p. 152..
^Ibid . p. 72.
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was not as  pronounced  as during  the  a b o rig in a l p erio d . The W este rn  
w orld  "d isc o v e re d "  the H aw aiian Is la n d s , and techno log ica l advances 
in  sh ipbuild ing  and nav igation  m ade the is la n d s  co n s id e rab ly  m o re  a c ­
c e s s ib le  than  p rev io u sly . Not only H onolulu, but a lso  L a h a in a , on the 
n e a rb y  is lan d  of M aui, becam e m a jo r  p o r ts -o f - c a l l  du ring  the n in e ­
teen th  cen tu ry . D uring the t r a n s i t io n a l  p e rio d  m any E u ro p ean s , in ­
cluding  p la n te r s ,  w h a le rs , m e rc h a n ts ,  and m is s io n a r ie s  e s ta b lish e d  
re s id e n c e  in  the H aw aiian Is lan d s . T his induced a  b reak -d o w n  in  ab o ­
r ig in a l  na tiv e  custo m s as the H aw aiian  people abandoned th e ir  t r a d i ­
tio n a l c u ltu re  in  fav o r of the see m in g ly  m o re  a t tra c t iv e  W este rn  w ays. 
D esp ite  the fa c t th a t Lanai had som ew h at le s s  co n tac t w ith the o u t­
s id e  w o rld  than  the o th e r in h ab ited  is la n d s  of the H aw aiian chain , due 
a t  l e a s t  p a r t ia lly  to the lack  of good docking f a c il i t ie s ,  the changes 
th a t w e re  o c c u rr in g  on the o th e r is la n d s  in ev itab le  s p re a d  to L anai. 
The p r im a ry  e ffec t of th ese  changes is  in d ica ted  by the population  d e ­
c lin e  th a t o c c u r re d  betw een f i r s t  E u ro p ean  co n tac t in  1832 and the o f­
f ic ia l  cen su s  of 1846. D uring th a t t im e  the population  w ent fro m  
1 ,6 0 0  to only 616 .^
D uring the co n tem p o ra ry  p e r io d  L anai cannot be co n s id e red  as  
e i th e r  iso la te d  o r  in a c c e ss ib le . I t is  s e rv e d  by re g u la r  boat s e rv ic e ,
2
K. P . E m o ry , The Is lan d  of L an a i, (Honolulu: B e rn ice  P .
B ishop  M useum , B u lle tin  12, 1924), p. 8.
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and by p a s se n g e r  and f re ig h t a i r  s e rv ic e . This a c c e s s ib il i ty , how ­
e v e r , h as had  no ap p aren t e ffec t on population  n u m b e rs , d is tr ib u tio n , 
o r  e thn ic  com position  during  the co n tem p o ra ry  p e r io d  of occupance.
E ffec ts  on land u se  and v eg e ta tio n . T h e re  is  a lso  a re la t io n ­
ship  be tw een  lo ca tio n  and the p a tte rn s  of land  u se  and vegeta tion  on 
L anai. This re la tio n sh ip , how ever, is  a lso  a  seco n d a ry  re la tio n sh ip  
and not a d i r e c t  c a u se -e ffe c t re la tio n sh ip . Two m a jo r  q u a litie s  of 
lo ca tio n , r e la t iv e  in a c c e s s ib ili ty  and lo ca tio n  w ith in  a  tro p ic a l c lim a tic  
re g im e , im p o se  c e r ta in  l im ita tio n s  on the type of land  use  and v e g e ­
ta tio n  w hich can  occu r on L anai.
In a c c e ss ib ili ty , of c o u rse , had its  g r e a te s t  im p ac t in  the p r e ­
a b o rig in a l e r a ,  p r io r  to any hum an occupance of the H aw aiian Is la n d s . 
D uring th is  e r a ,  when the na tiv e  v eg e ta tio n  of the is la n d  was e s ta b ­
lish e d , the only types of v eg e ta tio n  w hich could e x is t  w ere  th o se  w hich
4
could be tra n sp o r te d  by wind, w aves, o r  b ird s .
E ven  during  the a b o rig in a l e ra  of occupance , when som e new 
sp ec ie s  of v eg e ta tio n  w ere  in tro d u ced , the in a c c e s s ib ili ty  fa c to r  l im i t ­
ed the new  sp ec ie s  to those  w hich could be tra n s p o r te d  o v er g re a t  
d is tan ce s  in  open canoes. T hus, in  a ll  p ro b ab ility , the new sp e c ie s  
in tro d u ced  during  the ab o rig in a l p e rio d  w ere  food sp e c ie s .
4E lw ood C. Z im m erm an , "N a tu re  of the Land B io ta" , in  F . R. 
F o sb e rg , M an 's  P la c e  in  the Is lan d  E c o sy s te m , (Honolulu: B ishop
M useum  P r e s s ,  1963), pp. 57-58 .
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The e ffec t of lo ca tio n  on land  u se  d u rin g  the ab o rig in a l e ra  w as, 
th e re fo re , twofold: not only w ere  the ab o rig in a l in h ab itan ts  lim ited  to
cu ltiv a tio n  th o se  sp ec ies  w hich they  could t r a n s p o r t  to the is la n d  un­
d e r  th e ir  lim ite d  technology, but they w e re  a lso  lim ite d  to those which 
could su c c e ss fu lly  com pete in the c lim a tic  e n v iro n m en t of the is lan d .
In th is  r e s p e c t ,  both native and in tro d u ce d  sp e c ie s  w e re  under the 
sam e lim ita tio n s .
D uring  the tra n s itio n a l and c o n te m p o ra ry  p e rio d s  of occupance 
the two lim itin g  fa c to rs  of in a c c e s s ib ili ty  and c lim a te  w ere  la rg e ly  
o v erco m e. In c re a se d  technology h as not only m ade the is lan d  m o re  
a c c e s s ib le ,  due to im p ro v ed  tra n s p o r ta tio n  f a c i l i t ie s ,  bu t i t  h a s  a lso  
enab led  the is la n d  re s id e n ts  to o v e rco m e  c lim a tic  a r id ity  through the 
developm en t of ground w a te r  r e s o u rc e s .
The m o s t m ark ed  effec t of im p ro v ed  a c c e s s ib i l i ty  has b een  on 
the lan d  u se  p a tte rn . The p re s e n t  p inapp le  p lan ta tio n  on Lanai is 
p o ss ib le  b e c au se  the p ineapple can  be tra n s p o r te d  econom ically  to the 
p ro c e ss in g  fa c ilit ie s  in Honolulu. T hus, lo ca tio n  h as  a seco n d ary  e f ­
fe c t on lan d  u se  p a tte rn s  as w ell as  a  p r im a ry  e ffec t cn econom ic 
s y s te m s .
Niue
Niue Island , loca ted  a t  169°17 ' w e s t long itude , and 19°10 sou th  
la titu d e , is  a so lita ry  is la n d  and not p a r t  of any l a r g e r  group. The 
n e a r e s t  is la n d , V ava'u  in  the Tongan Is la n d s , l ie s  240 m ile s  to the
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w est; the n e a r e s t  m a jo r  a i rp o r t  is  lo c a te d  in  A m e rica n  S am oa, on 
the is lan d  of T u tu ila , som e 350 m ile s  n o rth w es t of N iue; and the 
n e a re s t  m a jo r  p o r t  fac ility  is  in  Suva, F i j i ,  which is  o v e r  650 m ile s  
w est of Niue.
E ffec ts  on population . Niue Is lan d  d isp lay s  m any  of the sam e 
lo ca tio n a l e ffec ts  on population a s  on L an a i. H e re , ag a in , th e re  is  
a re la tio n sh ip , a s  ind ica ted  on the  m o d e l, but the re la tio n sh ip  tends 
to be se c o n d a ry  in  its  e ffects  r a th e r  th an  p r im a ry .
Niue Is lan d , like  L anai, w as n o t occupied  un til w ell in to  the 
C h ris tia n  e r a .  ^ The re a so n  fo r  th is  w as the sam e  a s  th a t of Lanai; 
iso la tio n  and in a c c e s s ib ili ty . S im ila r ly , the r e s u l t  of th is  som ew hat 
la te  da te  of occupance was th a t N iue d id  not e x p e rien ce  a population  
g row th  d u rin g  the  ab o rig in a l p e rio d  of occupance th a t w as in  ex cess  
of the is la n d 's  c a r ry in g  capacity .
D uring  the  tra n s itio n a l p e r io d  of occupance, d iffe re n c e s  betw een  
the two is la n d s  began to ap p e a r . Som e of th ese  d iffe re n c e s  w ere  a 
re s u l t  of lo ca tio n . Although both is la n d s  w ere  "d isc o v e re d "  by the 
W este rn  w o rld  a t  about the sam e  p e r io d  of tim e , changes o c c u r re d  
m uch m o re  ra p id ly  on L anai th an  on N iue, and w ith  m uch  m o re  d r a s ­
tic  end r e s u l ts  in  te rm s  of the n a tiv e  popu la tions. One re a so n  fo r  
th is  w as th a t N iue was not c lo se  to any o th e r is la n d  w hich would a t -
^E dw in  M. Loeb, H is to ry  and  T rad itio n s  of N iue, (Honolulu: 
B e rn ice  P . B ishop  M useum , B u lle tin  32, 1926), p. 24.
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t r a c t  W este rn  in te r e s t s ,  and they had  v e ry  l i t t le  in  and of i ts e lf  to 
a t t r a c t  m e rc h a n ts ,  w h a le rs , p la n te r s ,  o r  ev en  m is s io n a r ie s .  T h e re ­
fo re , the n a tiv e  popu la tion  of Niue Is la n d  a c tu a lly  continued to in c r e a s e  
long a f te r  f i r s t  co n ta c t w ith E u ro p ean s . I t f in a lly  peaked  in  1884, 
s e v e ra l  y e a rs  a f te r  the f i r s t  E u ro p ean  m is s io n a r ie s  a r r iv e d . T h e re  
w e re , in  fa c t, no d e tr im e n ta l e ffec ts  on the popu la tion  of Niue d u rin g  
the n in e teen th  c e n tu ry  as a  r e s u l t  of lo ca tio n .
D uring  the co n te m p o ra ry  p e r io d  the s itu a tio n  fo r  Niue changed 
only s lig h tly  f ro m  its  p a s t s ta tu s  of iso la tio n  and in a c c e s s ib ili ty . The 
is la n d  is  r e g u la r ly  se rv e d  by only one b o a t e v e ry  fo u r  w eeks. An 
a i r  s tr ip  w as co m p le ted  on the is la n d  la te  in  1970, bu t th e re  is  no 
re g u la r  a i r  s e rv ic e  a t the p re s e n t  tim e . The m o s t no ticeab le  e ffe c t 
of continued iso la tio n  on the popu la tion  of N iue is  th a t the is la n d  h as 
re ta in e d  i ts  a b o r ig in a l e thn ic  co m p o sitio n . A lthough th e re  h as b een  
som e r a c ia l  m ix ing  on the is lan d , the  pop u la tio n  re m a in s  o v e rw h e lm ­
ingly  P o ly n es ian .
E ffec ts  on land  u se  and v e g e ta tio n . The sam e  two lim itin g  q u a l­
it ie s  of lo c a tio n  w hich e x is t  on L an a i, in a c c e s s ib i l i ty  and lo ca tio n
w ith in  a  tro p ic a l  c lim a tic  re g im e , a lso  e x is t  on N iue, and w ith m uch  
the sam e r e s u l t s .  T h ere  w as on Niue d u rin g  the p re -a b o r ig in a l e r a  
the sam e g e n e ra l  paucity  of v a r ie t ie s  of p la n ts ,  and during  the a b o ­
r ig in a l e r a  the sa m e  lim ita tio n  on c u ltiv a te d  o rg a n ism s .
The m a rk e d  d iffe re n c e s  b e tw een  the two is lan d s  is  a r e s u l t  of
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the tra n s it io n a l and c o n te m p o ra ry  p e rio d s  of occupance. D uring those  
two p e rio d s  few er exo tic  sp e c ie s  w ere  im p o rte d  in to  N iue. The m a jo r  
fa c to r , how ever, is  the r e s u l t  of the e ffec t of lo ca tio n  on the econom ­
ic  sy s te m s  of the  is la n d , w ith its  r e s u l ta n t  e ffec t on the land use  p a t­
te rn s .  B ecause  of N iu e 's  continuing iso la tio n  and r e la t iv e  in a c c e s ­
s ib ility , i t  has  not b een  econom ically  fe a s ib le  to grow  m any crops 
o th e r  than  those  w hich a r e  cu ltiv a ted  u n d e r  the  tra d it io n a l m ethods. 
T h e re fo re , th e re  has  b een  v e ry  l i t t le  change in  th e  o v e ra ll land use  
p a tte rn  of the is lan d . T h e re fo re , the re la tio n sh ip  w hich is  shown in  
F ig u re  1 betw een  lo ca tio n  and land  use  is  a  s ec o n d a ry  re la tio n sh ip  
r a th e r  than  a  p r im a ry  one.
Soil
Lanai
The s o ils  of L an a i a r e  the r e s u l t  of w ea th e rin g  of re s id u a l m a ­
te r ia ls ,  none of the p a re n t m a te r ia l  having  been  tra n sp o r te d  to the 
is la n d , as  is  th e  c a se  of som e P a c if ic  is la n d s . Six g r e a t  so il g roups 
a r e  re p re s e n te d  on L an a i; A lluv ia l, Low H um ic L a to so l, Humic F e r ­
ruginous L a to so l, H um ic L a to so l, L ith o so l, and  R egoso l. ^ Since m o s t 
of the so il fo rm in g  p ro c e s s e s  a r e  s im i la r  th ro u g h o u t the  is lan d , s lope 
is  the dom inant fa c to r  in  the  fo rm a tio n  of the d iffe re n t so il g roups.
^D eta iled  Land C la s s if ic a tio n - - Is la n d  of L a n a i, Honolulu:
Land Study B u reau , U n iv e rs ity  of H aw aii, B u lle tin  No. 8, May 1967),
p. 2.
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Only th re e  of th ese  s o ils , the Low H um ic L a to so ls , H um ic 
F e rru g in o u s  L a to so ls , and A lluvial so ils , a r e  su itab le  fo r  a g r ic u l tu re .  ^ 
A ll a re  deep, w ell d ra in e d , and f r e e  of s to n e s . The m o s t ex ten s iv e  
of th ese  th re e  so il g roups a re  the Low H um ic L a to so ls , w hich occupy 
m o st of the c e n tra l p a r t  of the is la n d  (F ig u re  9).
E ffec ts  on popu la tion . The so ils  of L anai a r e  an  im p o rtan t 
com ponent of the is la n d  e co sy s tem . They re f le c t ,  in  p a r t , the d o m in ­
an t c lim a tic  and v eg e ta tiv e  c h a ra c te r is t ic s  of the is la n d , bu t m o re  im ­
p o rtan tly , they e n te r  in to  the m a n -la n d  re la tio n sh ip  through a g r ic u ltu re . 
The im p o rtan ce  of the so ils  to th is  re la tio n sh ip  h as changed, how ever, 
with techno log ica l and econom ic ch anges.
It does not a p p e a r  th a t popu la tion  n u m b ers , d is tr ib u tio n , o r  
e thnic co m p o sitio n  have b een  a ffec ted  by the quality  of the so ils  of 
L anai in  e i th e r  the a b o rig in a l o r  the tra n s it io n a l  e r a s  of occupance. In 
n e ith e r  p e rio d  of tim e  w e re  the occupance of the is la n d  to ta lly  d ep en ­
dent upon the so il fo r  th e ir  livelihood .
D uring the co n tem p o ra ry  p e r io d , how ever, the quality  of the 
is la n d 's  so ils  have b een  of g r e a te r  im p o rta n c e , and have had  an  in d i­
r e c t  im p ac t, th rough  th e ir  effec ts  on the econom ic sy s tem  of the is lan d , 
on the is lan d  population . The c o n tem p o ra ry  population  of L an a i is  a l ­
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fo r  th e ir  livelihood. This o p e ra tio n  is  p o ss ib le  p r im a r i ly  b ecau se  of 
the ex ten siv e  a re a  of Low H um ic L a to so ls , w hich a r e  em in en tly  w e ll-  
su ite d  fo r  p ineapple cu ltiv a tio n . T h e re fo re , th e re  h as  b een  an  in d i­
r e c t  effec t on the s iz e  of the is la n d 's  population  by the  so ils  of L anai.
E ffec ts  on land  u se  and  v e g e ta tio n . Land u se  p a t te rn s ,  as in ­
d ic a te d  in  C hap ter II have v a r ie d  th rough  tim e , and have  been  d i r e c t ­
ly  a ffec ted  by the so il p a tte rn s  of L anai. This is  c o n s is te n t with the 
p o s tu la te d  m odel of re la tio n sh ip s  fo r  the is la n d  a s  i l lu s t r a te d  in  F ig ­
u re  1.
The p r im a ry  e ffec t of so il h as  been  in  i ts  su ita b il i ty  fo r  a g r i ­
c u ltu re  u n d er p rev a ilin g  econom ic and tech n o lo g ica l co n d itio n s. D uring 
th e  a b o rig in a l p e rio d  v e ry  l i t t le  of the  to ta l lan d  a r e a  of the is lan d  
w as u n d er cu ltiv a tio n  a t any g iven  tim e . The a r e a  of g r e a te s t  s e t t l e ­
m e n t, how ever, and th e re fo re  th e  a r e a  of m o s t c o n c e n tra te d  c u ltiv a ­
tio n  during  the a b o rig in a l p e r io d , w as in  the p o rtio n  of the is lan d  
w h ere  A lluv ial so ils  a r e  found. T h e re fo re , so il q u a lity  d id  have an  
e ffec t on land u se  d u rin g  the a b o rig in a l p erio d .
Since the p r im a ry  fo rm  of lan d  use  d u rin g  the  tra n s it io n a l  p e r ­
io d  was s to c k - ra is in g , i t  a p p e a rs  a s  though so ils  w e re  of le s s  c o n se ­
quence to the m an -la n d  re la tio n sh ip  during  th is  e r a .
The c o n tem p o ra ry  p e r io d  is  the one in  w hich s o ils  a re  of g r e a t ­
e s t  im p o rtan ce . M ost of the  a r e a  w hich con ta ins s o ils  w hich a r e  s u i t ­
a b le  fo r  p ineapple  cu ltiv a tio n  a r e  devoted  to th a t p u rp o se . Those
57
a re a s  of the is lan d  which a re  co v ered  w ith  so ils  not su itab le  fo r  p in e ­
apple cu ltiv a tio n  have b een  s e t a s id e  a s  gam e m anag em en t a r e a s .  No 
o th e r  ex ten s iv e  type of land  u se  is  p ra c tic e d  on L anai.
A lthough a p re c is e  re c o n s tru c tio n  of a b o rig in a l v eg e ta tio n a l 
p a tte rn s  is  im p o ss ib le , i t  does not a p p e a r  th a t so il quality  w as the 
p re d o m in a n t fa c to r  in co n tro llin g  the v eg e ta tio n a l p a tte rn  of the is lan d . 
The a v a ila b ility  of w a te r  is  m o re  im p o rta n t than  so il; th e re fo re , the 
v eg e ta tio n  of L anai is  not a ffec ted  p r im a r i ly  by so il, bu t r a th e r  is  
a ffec ted  by so il in d ire c tly  th rough  m a n 's  u se  of the land .
Niue
The so ils  of Niue a r e  of an  u n c e r ta in  o rig in , as  the p a re n t
Q
m a te r ia ls  have not y e t been  id en tified . The r e s u lts  of the f i r s t  so il 
su rv e y  in d ica ted  tha t v o lcan ic  a sh  m ig h t p o ssib ly  have b een  the p a re n t 
m a te r ia l .  ^ Subsequent in v e s tig a tio n s , h o w ev er, have in d ica ted  th a t 
the p a re n t  m a te r ia l  m ig h t p o ss ib ly  be a  com bination  of c o ra l r e e f  m a ­
te r ia l s  and  su b m arin e  se d im en ts . ^^
F o u r  so il s e r ie s  have b een  id en tified  on Niue: the H ikutavake,
8A. C. S. W right, and R. J . van  W este rn d o rp , Soils and A g r i­
c u ltu re  of Niue Is la n d , New Z ealand  Soil B u rea u  B u lle tin  17, 
(W ellington: D ep artm en t of S c ien tific  and In d u s tr ia l R e se a rc h , 1965),
p. 28.
^ A .C .S . W right, "Soil R eco n n aisan ce  of Niue I s la n d ,"  (U npub­
l ish e d  New Zealand Soil B u reau  B u lle tin , 1949), pp. 1-2 .
^^W right, Soils and A g ric u ltu re , p. 28.
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H akupu, F onuakula, and P a la i s e r i e s .  The H ikutavake s e r i e s ,  w hich
o ccu p ies  the lo w er t e r r a c e ,  is  a T ro p ica l R endzina. Since about 90
p e r  cen t of the a r e a  of the H ikutavake s e r ie s  is  co v ered  w ith c o ra l
lim e s to n e  o u tc ro p s , it  is  an  u n su itab le  so il fo r  a g r ic u l tu re .^ ^  The
o th e r  th re e  s e r ie s  have b een  ten ta tiv e ly  c la s s if ie d  as L a to so lic  Soils
of High B ase S ta tu s. T hese  th re e  s e r ie s ,  w hich occupy the u p p er
t e r r a c e  of the is lan d , a r e  d iffe re n tia te d  la rg e ly  on the b a s is  of w eath  -
15e r in g  in c re a s e s  tow ard  the c e n te r  of the is lan d  (F ig u re  10).
A ll of the so ils  of Niue a r e  shallow  and rocky ; only in  a few 
p la ce s  a r e  they m o re  than e ig h teen  inches in  depth , and in  n e a r ly  a ll  
p la c e s  they a r e  u n d e rla in  by co m p acted  c o ra l sand  o r  p a r t ia lly  d e ­
co m p o sed  lim esto n e . A p p ro x im a te ly  48 p e r  cen t of the su rfa c e  of the 
is la n d  is  co v ered  with lim e s to n e  o u tc ro p s . In fa c t, th e re  a r e  r e la t iv e ­
ly  few  a re a s  of any m agnitude w hich a r e  f re e  of ro c k  o u tc ro p s .
11 Ibid.
^^Ibid.
W right, "Soil R ec o n n a isan ce" , pp. 12-14.
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SOURCE: A.C.S. Wright,"Soil Reconnaisance of Niue Island"
F ig u r e  10
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TABLE  5
A R EA L EX TEN T O F NIUEAN SOIL SERIES*
SERIES TO TAL ACRES SOIL ROCK P E R  CENT ROCK
H ikutavake 6 ,785 1 ,090 5 ,695 8 3 .9
H akupu 16 ,410 7 ,8 1 0 8, 600 5 2 .4
F onuaku la 2 1 ,7 8 0 14,090 7 ,690 35. 3
P a la i 19 ,930 10 ,500 9 ,430 4 7 .4
T otal 64 ,905 33 ,490 31,415 4 8 .4
*A. C. S. W right and F . J . van  W este rd o rp , S o ils and A g ric u l­
tu re  of Niue Is lan d , New Z ealand  Soil B u reau  B u lle tin  17, W ellington: 
D e p a rtm e n t of S c ien tific  and In d u s tr ia l  R e se a rc h , 1965), p. 28.
E ffec ts  on population . A ccord ing  to the m o d el of re la tio n sh ip s  
(F ig u re  1) th e re  is  no d ire c t  re la tio n s h ip  betw een  popu lation  and so ils  
on Niue Is lan d . T h e re  i s ,  h o w ev er, an  in d ire c t  re la tio n sh ip . The 
s o ils  of N iue a r e  of such  a  n a tu re  th a t ex ten siv e  a g r ic u l tu ra l  p ra c tic e s  
a r e  v ir tu a lly  im p o ss ib le . B ecau se  of th is , v e ry  few N iuean f a rm e r s  
can  m ake m o re  than  a  su b s is te n c e  liv ing  f ro m  the so il. S ince th e re  
a r e  v ir tu a lly  no o th e r  re s o u rc e s  on the is la n d  f ro m  w hich N iueans m ay 
e a rn  a  liv ing , econom ic  p ro g re s s  is  re ta rd e d . T h e re fo re , m any  N iueans, 
not s a tis f ie d  w ith  a  m e re  s u b s is te n c e  inco m e, e m ig ra te  to  New Z ea­
lan d . This is ,  h o w ev er, a  p ro b le m  th a t  is  a  d i r e c t  r e s u l t  of econom ­
ic  s y s te m s , and re la te d  in d ire c tly  to s o ils ,  and is  th e re fo re  c o n s is ten t
^^A nother fa c to r  w hich in h ib its  ex ten s iv e  cu ltiv a tio n  is  land  
te n u re . This fa c to r  w ill be  d isc u s s e d  in  C hapter TV.
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w ith the m odel.
E ffec ts  on lan d  u se  and v e g e ta tio n . As w as in d ica ted  in  the 
p rev io u s  c h a p te r , m o s t of the a g r ic u l tu r a l  lan d  on Niue is  e ith e r  
u nder coconut p lan ta tio n s  o r is  u n d e r  a  te n -y e a r  cycle  of shifting 
cu ltiva tion . The p a tte rn  of sh ifting  cu ltiv a tio n , w hich  has ex is ted  
s in ce  the e a r l i e s t  tim e s  of hum an o ccupance  of the  is la n d , is  a  d i r e c t  
re sp o n se  to the sh a llo w , rocky , and  r e la t iv e ly  in fe r t i le  so ils  of N iue. 
T hese so ils  can n o t be con tinuously  c u ltiv a te d  fo r  m o re  than two o r  
th re e  grow ing se a so n s  w ithout a  d r a s t ic  lo s s  in  f e r t i l i ty .  T h e re fo re , 
sh ifting  cu ltiv a tio n  is  n e c e s s a ry  u n le ss  a r t i f i c i a l  fe r t i l iz a t io n  is  p r a c ­
ticed .
D uring  th e  a b o rig in a l and t ra n s i t io n a l  p e r io d s , a r t if ic ia l  f e r t i l ­
iz a tio n  was im p o ss ib le  due p r im a r i ly  to the  la c k  of technology. D u r­
ing the co n te m p o ra ry  p e rio d  ch em ica l f e r t i l i z e r s  a r e  av a ilab le , bu t 
N iuean f a rm e r s  have so  f a r  b een  r e lu c ta n t to u se  th em  ex ten siv e ly . 
P a r t  of th e ir  re lu c ta n c e  is  due to the  c o s t  of fe r t i l iz a t io n , and p a r t  
is  due to th e ir  la c k  of p rev io u s  e x p e r ie n c e  w ith  th is  type of a g r ic u l­
tu ra l p ra c tic e . T h e re  a r e ,  h o w ev er, a  few  p a rc e ls  of land , includ ing  
the g o v ern m en t e x p e r im e n ta l f a rm , th a t a r e  being  b ro u g h t in to  p r o ­
duction  on a  p e rm a n e n t, n o n -sh iftin g  b a s is  th ro u g h  the u se  of ch em ica l 
f e r t i l i z e r s .
V egeta tion  on Niue see m s  to be m o re  a  re sp o n se  to hum an in ­
flu e n ces  than  to so il. The m a jo r  p e rc e p tib le  d i r e c t  re la tio n sh ip  b e ­
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tw een so ils  and vegeta tion  is  in  the d iffe re n t types of f o re s t  found on 
the H ikutavake so ils  of the  lo w e r te r r a c e ,  and th a t found on the so ils  
of the u p p er te r r a c e  (F ig u re  5). Even in  th is  re la tio n sh ip , how ever, 
th e re  a r e  o th e r fa c to rs  ( s a l t  s p ra y , hum an a c t iv i t ie s ,  wind action) 
w hich a r e  a lso  im p o rta n t in  d e te rm in in g  the n a tu re  of the vegetation  
found on the two te r r a c e s .
W ater
L anai
L an a i is a d ry  is la n d . The a v e ra g e  annual p re c ip ita tio n  a t 
K oele, n e a r  L anai C ity, is  3 5 .8 3  in ch es . E v ap o ra tio n , how ever, 
fo r  the is la n d  is  so h igh  th a t a  g e n e ra l cond ition  of a r id ity  e x is ts . 
T h e re  a r e  only fo u r  m on ths of the  y e a r ,  D ecem b er th rough  M arch , 
du ring  w hich ac tu a l p re c ip ita tio n  to ta ls  exceed  p o ten tia l é v a p o tra n sp ir ­
a tion . A ccord ing  to the T h o rn th w aite  sy s te m  of c lim a tic  c la s s if ic a tio n , 
the is la n d  of L anai h as a  y e a r ly  m o s itu re  index  of -4 . 96. One of the 
m a jo r  re a so n s  fo r  th is  a r id ity  is  th a t L an a i l ie s  in  a  ra in  shadow 
c re a te d  by the is lan d s  of M aui and  M olokai. Som e a r e a s  of Lanai 
a c tu a lly  re c e iv e  le s s  than  te n  in ch es  of r a in  a y e a r  (F ig u re  11).
As a r e s u l t  of th is  a r id ity ,  L anai h as  no p e re n n ia l s tre a m s  
and v e ry  few sp r in g s . D esp ite  the ab sen ce  of su rfa c e  w a te r , how ever, 
L an a i does have a v e ry  la rg e  r e s e r v e  of g round  w a te r . It is  e s tim a t-
^^D. I. B lu m en sto ck  and  S. P r ic e ,  C lim a tes  of the S ta te s , 
H aw aii, (W ashington, D. C. : U. S. D ep a rtm e n t of C o m m erce , 1967).
L A N A I - P R E C I  P I T A T I O N
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ed tha t L anai h as  enough g round  w a te r , if  p ro p e r ly  developed, to 
supply  m o re  than  1 ,3 2 5 ,0 0 0 ,0 0 0  gallons of w a te r  p e r  y e a r . ^^ The 
m a jo r  so u rc e  of th is  ground w a te r  is  the h igh  re c h a rg e  a re a  of the 
L anai Range.
The o rig in a l in h ab itan t of L anai no d o u b t  found the is lan d  to be
as  d ry  as i t  is  today. They w ould have found s e v e ra l  seep s  and
sp rin g s  along the w indw ard  c o a s t, a ll  of w hich would have d rie d  up
in  m o st s u m m e rs . The only s tr e a m  th a t e x is te d  w as in  the upper
re a c h e s  of M aunalei G ulch, and in  m o s t y e a rs  th is  s tr e a m  d isa p p e a r-
17ed in to  i ts  bed  b e fo re  i t  re a c h e d  the se a . In the u p p er p a r t  of the 
is la n d  the only so u rc e  of f r e s h  w a te r  was dew  w hich w as shaken  fro m  
the  b u sh es.
The f i r s t  a c tu a l developm en t of w a te r  on L anai o c c u rre d  during
the tra n s itio n a l p e r io d  of occupance. A round 1890 the H ayseldens
b u ilt a  400, 000 gallon  r e s e r v o i r  in  K aiho lena gulch , n e a r  the p re s e n t-
day s ite  of L anai C ity . This r e s e r v o i r  did no t alw ays supply th e ir  
19w a te r  n eeds.
The M aunalei S ugar Com pany, w hich w as fo rm ed  in  the 1890's
L anai Land M anagem ent and D evelopm ent Study, (Honolulu; 
R ich ard  A. M oore A s so c ia te s , 1969), p. 18.
T. M unro, "A R eco rd  of W ater Supply on L an a i" , (Hono­




d r il le d  s e v e ra l  w ells on the w indw ard s id e  of the is la n d  n e a r  the
c o a s t. Subsequently , when the is la n d  p a sse d  in to  the  h an d s of C h arles
G ay, s e v e ra l  o th e r w ells  w e re  a lso  dug along the w indw ard  s id e . A ll
of th ese  w ells  have s in ce  b een  abandoned.
C h arles  Gay w as a lso  the f i r s t  to m ake u se  of the  w a te r  in
M aunalei Gulch. He dam m ed  the s tr e a m  and in s ta lle d  a  pum p and
w a te r  lin e  through w hich the w a te r  w as pum ped o v e r  the r id g e s  and
in to  the K aiholena r e s e r v o i r .  P o r tio n s  of the o r ig in a l w a te r  in take
21l in e s  a r e  s t i l l  in  u se .
W ater developm ent on the is la n d  was adv an ced  som ew hat in
1 911 , a f te r  the is la n d  had  b een  a c q u ired  by the L an a i Com pany. A
tunnel w as dug so m e 1 ,0 0 0  fe e t in to  the  s id e  of M aunale i G ulch, and
22the w a te r  flow was in c re a s e d  to  around  250 ,000  ga llo n s  p e r  day.
T his e n tire  sy stem  w as su b seq u en tly  en la rg e d  and  im p ro v ed  by the 
L an a i Com pany.
Follow ing the p u rc h a se  of L anai by the H aw aiian  P in eap p le  
Com pany in  1922, e x te n s iv e  developm ent of e x is tin g  g ro u n d -w a te r  f a ­
c il i t ie s  o c c u rre d . The H aw aiian  P in eap p le  C om pany, (now the Dole 
Com pany) has sp en t a  g r e a t  d ea l of tim e  and m oney  in  developing  the




g ro u n d  w a te r  r e s o u rc e s  of L an a i in  o rd e r  to im p ro v e  th e ir  p ineapple
o p e ra tio n  on the is la n d . W ithout the p ro p e r  developm en t of w a te r
the  o p e ra tio n  would no t be  p o ss ib le . The p re s e n t  sy s te m  of five w ells
an d  the M aunalei tunnel a r e  capab le  of y ie ld ing  o v e r 635, 000, 000 g a l-
23Ions of w a te r  p e r  y e a r .
E ffec ts  on popu la tion . One of the  re a so n s  fo r  the  la te  date  of 
occupance on L an a i w as the a r id ity  of the  is lan d . S ince w a te r was 
ob ta in ed  only w ith g r e a t  d ifficu lty , i t  is  no t lik e ly  th a t L anai p r e s e n t­
ed a v e ry  h o sp itab le  en v iro n m e n t fo r  th e  e a r l i e s t  s e t t l e r s .  A v a ila b il­
ity  of w a te r  was a lso  a p r im e  lo ca tio n a l fa c to r  in  te rm s  of ab o r ig in a l 
s e ttle m e n t. In the a b o rig in a l e r a  the n u m b ers  and  d is tr ib u tio n  of 
popu la tion  w ere  d ire c t ly  re la te d  to the a v a ila b ility  of w a te r .
D uring the tra n s i t io n a l  and c o n te m p o ra ry  p e r io d s , how ever, the 
re la tio n sh ip  be tw een  popu la tion  and w a te r  h a s  changed som ew hat. No 
doubt the d ev e lo p m en t of g round  w a te r  r e s o u rc e s  w ould not have o c ­
c u r r e d  w ithout the econom ic  n e c e s s ity  to do so  d u rin g  th ese  two p e r ­
io d s  of occupance, h o w ev er, the econom ic sy s te m  of the is la n d  could  
not have b een  developed  w ithout the a v a ila b ility  of g round  w a te r  r e ­
s o u rc e s .  The popu la tion  of the  is la n d , th e re fo re ,  is  d ire c tly  a ffe c ted  
by  the  econom ic s y s te m s , b u t se c o n d a rily  a lso  to the  w a te r  r e s o u r c e s .
E ffec ts  on lan d  u se  and v eg e ta tio n . The obivous effec t of the  
a v a ila b ility  and d ev e lo p m en t of the g round  w a te r  r e s o u rc e s  of L an a i
23lbid. p. 9.
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on the land  u se  p a tte rn  is  the v e ry  e x is ten c e  of the p ineapple p lan ­
ta tion . D esp ite  the f e r t i l i ty  of the so ils  of L anai, th is  ex ten siv e  
p lan ta tio n  could not e x is t  w ithout the ground w a te r  r e s o u rc e s  of the 
is la n d .
The veg eta tio n  p a tte rn  of L an a i is  a lso  d ire c tly  re la te d  to the 
w a te r  c h a r a c te r is t ic s  of the  is lan d . The v eg e ta tio n , a s id e  fro m  p in e ­
ap p le , is  how ever, dependent upon p re c ip ita tio n  r a th e r  than  the g round  
w a te r  r e s o u rc e .  Since L anai ex h ib its  a g e n e ra l quality  of w a te r  d e ­
fic ien cy  in  re g a rd  to p re c ip ita tio n , i t  is  lo g ica l th a t the p red o m in an ce  of 
x e ro p h y tic  sh ru b s  and g r a s s e s  o u tsid e  of the  cu ltiv a ted  a r e a  is  in d ic a ­
tive  of th is  a r id ity . The L an a i R ange is  the  only p lace  on the is la n d  
w h ere  th e re  is  su ffic ien t m o is tu re  to  su p p o rt fe rn s  and o th e r  heavy 
v eg e ta tio n . The v eg e ta tiv e  p a t te rn  of m any p a r ts  of the is la n d  is  
r e m in is c e n t  of a  m ain land  d e s e r t  lan d sc ap e , s im i la r  to th a t found in  
N evada.
Niue
N iue Islan d  has c o n s id e ra b ly  g r e a te r  p re c ip ita tio n  to ta ls  than  
L an a i, the  av e ra g e  annual p re c ip ita tio n  being  80. 66 in ch es . P r e c ip i ­
ta tio n  to ta ls  have ranged  f ro m  annual e x tre m e s  of 41. 94 inches to 
125.41 in ch es . T h e re  is  no m onth  on Niue du ring  which th e re  is  
a  m o is tu re  d e fic it, on the a v e ra g e , and only one m onth , Ju ly , du ring  
w hich p o ten tia l é v a p o tra n sp ira tio n  ex ceed s p re c ip ita tio n  to ta ls  on the
W right, Soils and  A g r ic u ltu re , p. 28.
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a v e ra g e . E ven  then , the am ount of e x c e s s  is  only . 81 c e n tim e te rs .  
The T hornthw ate m o is tu re  index  fo r  N iue Is lan d  is  43. 09.
Like L anai, how ever, th e re  a r e  no p e re n n ia l s tr e a m s  on N iue.
In the ca se  of Niue Is lan d  the la c k  of s tr e a m s  is  due to the config ­
u ra tio n  and s t ru c tu r e  of the is la n d , w hich a llow s a ll  p re c ip ita tio n  not
h e ld  by the so il to p e rc o la te  th rough  the su b su rfa c e  ro c k s . As a  r e -
25su it , Niue is  u n d e rla in  by a f r e s h -w a te r  len s  u n d er the e n tire  is la n d  
(F ig u re  12).
U ntil 1964 n e a r ly  a ll  c u lin a ry  w a te r  on Niue w as obtained  f ro m  
ra in -w a te r  ca tc h m e n ts . T here  a r e  so m e  b ra c k ish  sp rin g s  along the 
c o a s t w hich have r a r e ly  been  u sed , and  one deep  w ell n e a r  the g o v e rn ­
m e n t p r is o n  fa rm  a t  F onuaku la . B eginning in  1964 s e v e ra l  w ells  w e re  
b o re d  by a p ro fe s s io n a l w e l l - d r i l le r  f ro m  New Z ealand , tapping the 
f r e s h -w a te r  le n s . A to ta l of tw en ty -tw o  w ells  a r e  now is  u se .
E ffec ts  on population . The m a jo r  e ffe c t of w a te r  on popu la tion  
on Niue is  th a t th e re  h as  a lw ays b een  su ff ic ie n t w a te r  to su p p o rt the 
population  of the is la n d . A lthough w a te r  h as  b een  d ifficu lt to o b ta in  
in  the p a s t, th is  h a s  not s e rv e d  a s  a  lim itin g  fa c to r  in  population  
grow th  o r  d is tr ib u tio n . The e ffec ts  of the re c e n tly  - developed g round  
w a te r  re s o u rc e  cannot y e t be a s s e s s e d .
C. Schofield , The G eology and H ydrology of Niue I s la n d , 
South P a c i f ic , (W ellington: New Z ea lan d  G eo log ica l S urvey , B u lle tin  
n.. s . 62, 1959), p. 20.
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E ffec ts  on land  u se  and veg e ta tio n . A lthough o ccasio n a l 
d rough ts  do o ccu r on N iue Is lan d  w hich m ig h t a ffec t land  use  p a tte rn s  
in  any g iven  y e a r , on the a v e ra g e  th e re  is  su ffic ien t m o is tu re  to su p ­
p o r t the tra d itio n a l sy s te m  of s e m i-s u b s is te n c e  a g r ic u ltu re . This is  
c o n s is ten t w ith the re la tio n sh ip  betw een  land  u se  and w a te r  as  in d ic a ­
ted on the m odel. The re c e n t  d ev e lo p m en t of g round  w a te r  r e s o u rc e s  
m ig h t change the p a t te rn  of land  u se  on the  is la n d , bu t i t  is  s t i l l  too 
e a r ly  to d e te rm in e  w h e th e r o r  no t th is  w ill be the c a se . In any even t, 
the d ire c t  re la tio n sh ip  betw een  w a te r  and lan d  use  w ill re m a in .
N a tu ra l v eg e ta tio n , like  cu ltiv a ted  c ro p s , has  been  and con­
tinues to  be dependent fo r  m o is tu re  on the  abundant p re c ip ita tio n  w hich 
o ccu rs  on N iue. T h e re fo re , th e re  is  a lso  a  d ire c t  re la tio n sh ip  b e ­
tw een g e n e ra l v eg e ta tio n  p a tte rn s  and  p re c ip ita tio n , a s  in d ica ted  in  
F ig u re  1.
S um m ary
L anai
The e ffec ts  of lo ca tio n , s o il ,  and  w a te r  on the p a tte rn s  of pop­
u la tion , land  u se , and v eg e ta tio n  on L anai have v a r ie d  th rough  tim e . 
Som e of the m a jo r  e ffe c ts  a re :
1. The r e la t iv e  iso la tio n  of L anai d u ring  the ab o rig in a l p e rio d  
of occupance re s u lte d  in  o ccupation  by P o ly n e s ia n  people  who 
developed  a  l i f e - s ty le  th a t w as c o n s is te n t w ith the p h y s ic a l e n ­
v iro n m en t of the  is lan d .
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2. The d e c re a se d  iso la tio n  of the tra n s it io n a l  e r a  r e s u l te d  in  
a b reak -d o w n  of a b o r ig in a l p a t te rn s ,  and  the ev en tu a l d is a p ­
p e a ra n c e  of the a b o rig in a l population .
3. D uring the c o n te m p o ra ry  p e rio d  the im p ro v e d  a c c e s s ib i l i ty  
of the is la n d  h as m ad e  p o ss ib le  a  c o m m e rc ia l a g r ic u l tu r a l  
o p e ra tio n .
4. The so il qu a lity  o f L an ai, w hich was of m in im a l im p o r ­
tan ce  during  the a b o rig in a l and tra n s it io n a l p e r io d s , h a s  a lso  
a ided  in  the developm en t of a c o m m e rc ia l p lan ta tio n  on the 
is lan d .
5. The a r id  n a tu re  of L an a i inh ib ited  s e tt le m e n t d u rin g  the 
a b o rig in a l and tra n s i t io n a l  p e r io d s .
6. D evelopm ent of L a n a i 's  g round  w a te r  r e s e r v e s  h as  b een  
a n o th e r  key fa c to r  in  the e s ta b lish m e n t of a  c o m m e rc ia l  p in e ­
ap p le  p lan ta tio n  on the  is la n d .
Niue
A lthough the sa m e  m odel of re la tio n sh ip s  a p p lie s  to  both  is la n d s , 
d iffe re n t p h y sica l fa c to rs  on Niue have re su lte d  in  d if fe re n t population , 
lan d  u se , and v eg e ta tio n  p a t te rn s .  Som e of the m a jo r  e ffe c ts  a r e :
1. As in  the c a se  of L an ai, the iso la tio n  of N iue r e s u l te d  in  
occupation  by P o ly n e s ia n s  who developed  a c u ltu re  th a t w as c o m ­
p a tib le  w ith the p h y s ic a l en v iro n m e n t of the is la n d .
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2. The iso la tio n  of N iue did no t d e c re a s e  in  th e  tra n s itio n a l
and c o n te m p o ra ry  p e r io d s  of occupance, and as  a  r e s u l t  the
ethn ic  c h a r a c te r  of the  is lan d , a s  w ell a s  the popu la tion  a t ­
tr ib u te s  of n u m b ers  and d is tr ib u tio n  w e re  not m a rk e d ly  a lte re d .
3. The con tinued  in a c c e s s ib il i ty  of the is la n d  h as  se rv e d  to 
p r e s e rv e  the a b o rig in a l n a tu re  of the land  use  p a tte rn s .
4. The s o ils  of N iue do not lend  th e m se lv e s  to ex ten s iv e  
c o m m e rc ia l a g r ic u l tu re ,  and a s  a  r e s u l t  land  u se  p a tte rn s  have 
not changed  fro m  the  s e m i-s u b s is te n c e  co n fig u ra tio n s  of the 
ab o rig in a l e ra .
5. B ec au se  land  u se  p a tte rn s  have  not ad ju sted  to c o m m e rc ia l
co n d itio n s, so m e N iueans a r e  m ig ra tin g  f ro m  the  is la n d  to see k
b e t te r  econom ic  cond itions in  New Z ealand.
6. T h e re  is  su ff ic ie n t p re c ip ita tio n  on Niue to m a in ta in  a g r i ­
c u ltu re  th roughou t the is la n d  u n d e r su b s is te n c e  con d itio n s. The 
n a tu ra l  v eg e ta tio n  of the is la n d  is  a lso  dependen t upon ra in fa ll.
7. The d ev e lo p m en t of ground w a te r  r e s o u rc e s  h as o c c u rre d  
too re c e n tly  to have show n a n o ticeab le  e ffec t on land  u se  o r  
popu la tion  p a t te rn s .
It is  obvious th a t so m e  of the changes in  land  u se  p a tte rn s  w hich 
have o c c u r re d  on L anai cou ld  not p o ssib ly  o c cu r on N iue due to the 
d iffe re n c e s  in  lo ca tio n , so il q u a lity , and  w a te r  r e s e r v e s .  It is  equally  
as  obv ious, th a t one of the  re s u l ts  of L a n a i 's  changing land  u se  p a tte rn s
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G iven the sam e  s e t  of p h y s ica l v a r ia b le s ,  v a r ie d  population  
and lan d scap e  p a tte rn s  can  e m e rg e  in  d if fe re n t p la c e s , o r  in  any one 
p lace  a t  d iffe re n t p e rio d s  of h is to ry . C u ltu ra l v a r ia b le s , those  v a r ­
ia b le s  w hich a r e  m ain ly  the p ro d u c t of m a n 's  im ag in a tiv e  re sp o n se  
to  h is  en v iro n m en t, a r e  a s  im p o rta n t a s  p h y s ica l v a r ia b le s  in  shap ing  
the c h a ra c te r  of the lan d scap e .
Only th re e  c u ltu ra l v a r ia b le s  a r e  c o n s id e re d  in  th is  study: 
p o litic a l s y s te m s , lan d  ten u re  sy s te m s  and econom ic s y s te m s . T hese  
th re e  in te rd e p en d en t v a r ia b le s  have b een  the  m o s t d e c is iv e  in  m olding  
the p re s e n t  p a tte rn s  of land  u se , v eg e ta tio n , and population  on the i s ­
lan d s  of N iue and  L anai.
The d isc u s s io n  of p o litica l s y s te m s  is  co n cern ed  w ith  the h i s ­
to r ic a l  developm en t of th o se  sy s te m s  of the two is la n d s  a s  f a r  a s  it  
p e r ta in s  to w hich e x tr a - in s u la r  pow er h a s  gained  and m a in ta in ed  p o ­
l i t ic a l  co n tro l. A tten tion  is  a lso  g iven  to  the re la tio n sh ip  b e tw een  po ­
l i t ic a l  co n tro l and lan d  ten u re  s y s te m s .
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The an a ly s is  of land  te n u re  sy s te m s  is  co n ce rn ed  w ith the h i s ­
to r ic a l  developm ent of the leg a l sy s te m s  of land  o w n ersh ip  on the 
two is la n d s , a lso  giving a tten tio n  to  the re la tio n sh ip  be tw een  land  
te n u re  and econom ic sy s te m s .
Since the h is to r ic a l  developm ent of econom ic ac tiv ity  on the 
two is lan d s  has a lre a d y  b een  tre a te d  in  C h ap ter II, the a n a ly s is  of 
the econom ic v a ria b le  is  co n cern ed  p r im a r i ly  w ith the  co n tem p o ra ry  
econom ic  sy s te m s  of Niue and  L anae. The d is c u s s io n  of th is  v a ria b le  
e m p h a s iz e s  the co n tro llin g  fa c to rs  of each  is la n d 's  econom ic sy s te m , 
p a r t ic u la r ly  the re la tio n sh ip  to  land  use  p a tte rn s .
P o li t ic a l  S ystem s 
L anai
The H aw aiian  Is lan d s  have gone th rough  fiv e  d iffe re n t p e rio d s  
of p o litic a l ru le . The f i r s t  p e rio d , the an c ien t e r a ,  w as the one in  
w hich the v a rio u s  is la n d s  and d is t r ic ts  of the H aw aiian  chain  w ere  
ru le d  ind iv idually  by v a rio u s  c h ie fta in s . This p e r io d  la s te d  fro m  e a r ­
l i e s t  s e ttle m e n t un til 1795. D uring th is  e a r ly  e r a  L anai was ru le d  
f ro m  M aui.
In  1795 the e n tire  ch a in  was co n q u ered  by K am eham eha I, 
who b ecam e the f i r s t  r u le r  of the un ified  K ingdom  of H aw aii. The
ro y a l fam ily  w hich he founded la s te d  th rough  e ig h t m o n a rc h s . In 1893 
the m o n arch y  ended in  a b lo o d le ss  coup w hen Q ueen L iliu o k a lan i was
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deposed . At tha t tim e  a rep u b lic  w as founded, la rg e ly  th rough  the 
e ffo rts  of lo ca l w hite p la n te rs  and m e rc h a n ts .
The rep u b lic  cam e to  an end when the H aw aiian  Is lan d s  w ere  
annexed by the U nited S ta tes  in  1898. The T e r r i to ry  of H aw aii w as 
fo rm a lly  co nstitu ted  June 14, 1900. In June, 1959 a. p le b isc ite  f o r ­
m a lly  en d o rsed  U nited S ta tes  s e n a to ria l le g is la tio n , and H aw aii b e ­
cam e the fiftie th  s ta te  of the  Union.
The chain  of even ts  which even tually  le d  to  s ta teh o o d  fo r  H a­
w aii ac tu a lly  began in  1820, w ith the a r r iv a l  of the  f i r s t  A m eric an  
P ro te s ta n t  m is s io n a r ie s .  A lthough th e re  had  b e e n  so m e B r i t is h  in ­
t e r e s t  in  the is la n d s  p r io r  to  tha t tim e , a f te r  the m is s io n a r ie s  a r ­
r iv e d  A m erican  in te re s ts  w ere  dom inant and la rg e ly  unchallenged .
A m e rica n  in te re s ts  in  the H aw aiian  Is la n d s , w hich b egan  as  an  
a l t ru is t ic  m is s io n a ry  v en tu re , sh ifted  in  the e a r ly  y e a r s  of the n in e ­
teen th  cen tu ry  to  m o re  w o rld ly  p u rsu its .  G rad u a lly , w hite p la n te rs  
and m erch an ts  b ecam e the dom inant p e rso n s  in  both  the H aw aiian  eco n ­
omy and H aw aiian  p o lit ic s . M ost of the a d v iso rs  to  the  ro y a l fam ily  
w ere  A m e ric an s , and they  lo g ica lly  pushed A m e ric a n  in te r e s t s .  Un­
d e r  the influence of A m e ric an  a d v iso rs , the d e c is io n  w as m ad e during  
the re ig n  of K am eham eha III (1825-1854) to r e d is t r ib u te  a ll  of the land  
of the  H aw aiian Is lan d s  in to  a sy s tem  of fee  s im p le  land  te n u re . ^
^R obert H. H orw itz  and N orm an  M e lle r , Land and P o li t ic s  in  
H aw aii, (E as t L ansing: M ichigan S tate U n iv e rs ity , 1963), p. 3.
76
As p a r t  of this d is tr ib u tio n , i t  w as d ec id ed , in  1850, to allow  a lie n s
2
to a c q u ire , th rough  p u rc h a se , ti t le  to  lan d s  in  H aw aii.
O nce a lie n s , p a r t ic u la r ly  A m e rica n s  who had econom ic in te re s ts  
in  the is la n d s , w ere  ab le  to  gain  land , p o lit ic a l co n tro l g rad u a lly  
sh ifted  fro m  the H aw aiians to the A m e ric a n s . E ven tua lly , the o v e r ­
th row  of Q ueen L iliuokalan i cam e about la rg e ly  b ecau se  she w as op ­
posed  to the  dom inan t A m e rica n  pow er in  th e  is lan d s  and w ished  to
3
r e -e s ta b l is h  the pow er of the m o n arch y .
The p o lit ic a l sy s te m  w hich p re s e n tly  e x is ts  in  the H aw aiian  
Islan d s cam e  abou t, th e re fo re , la rg e ly  b e c a u se  of the em erg in g  n a tu re  
of the econom ic  sy s te m s  of the is la n d s . One of the m a jo r  r e s u l ts  of 
changing p o lit ic a l co n tro l in  the is la n d s  w as a  new sy s te m  of land  
ten u re . T h e re fo re , the effec t w hich the p o litic a l sy s te m  of the H a ­
w aiian  Is lan d s  h as  on the p o p u la tio n -lan d  u se -v e g e ta tio n  com plex  of 
the is la n d s , includ ing  L anai, is  in d ire c t,  a s  in d ica ted  in  F ig u re  1.
The land te n u re  sy s te m , and p a r t ic u la r ly  the  econom ic sy s te m , a r e  
the m a jo r  c u ltu ra l fa c to rs  w hich d e te rm in e  the n a tu re  of the p opu la­
tio n -lan d  u s e -v e g e ta tio n  com plex , b u t th e se  two v a r ia b le s  could  not 
e x is t  in  th e i r  p re s e n t  fo rm  w ere  i t  n o t fo r  the  n a tu re  of the dom inan t
Z je a n  H obbs, H aw aii, A P a g e an t of the S o il, (S tanford:
S tanfo rd  U n iv e rs ity  P r e s s ,  1935), p . 1.
^G avan D aw s, Shoal of T im e, (New Y ork: The M acm illan
Com pany, 1968), 11. 258-279.
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p o litic a l sy s te m  of the is la n d s . T h e re fo re , p o litic a l s y s te m s  a re  an 
im p o rta n t com ponent of the m o d el of re la tio n sh ip s , d e sp ite  the fact 
th a t they  do no t d ire c tly  in flu en ce  the p a tte rn s  of popu la tion , land u se , 
o r  v eg e ta tio n  on L anai.
Niue
The h is to ry  of p o litic a l co n tro l of Niue w as d e te rm in e d  la rg e ly  
by the o rig in  of the f i r s t  m is s io n a r ie s .  P r io r  to the a r r iv a l  of m is ­
s io n a r ie s ,  the ru lin g  pow er of the is lan d  had  b een  in  the  hands of 
v a rio u s  ch ie fs  and w a r r io r s ,  a lthough none had  v e ry  ex ten s iv e  pow ers. 
O c cas io n a lly , a  head  ch ief w as ch o sen  fro m  am ong the lo c a l ch iefs, 
and he w as g iven  the t i t le  p a tu ik i. This title  l i t e r a l ly  t ra n s la te s  as  
" e ld e r - lo r d ,  " but in  c u r re n t  u sag e  it  m ean s "k in g " . The pow ers and 
a u th o r ity  of th e se  an c ien t "k in g s"  w ere  u su a lly  qu ite  lim ite d .
A fte r  the  C h r is tia n iz a tio n  of N iue, the m is s io n a r ie s  w ere  in  
n e a r ly  co m p le te  co n tro l of g o v ern m en t on the is la n d . T h e re  was a 
council of r e p re s e n ta t iv e s  f ro m  each of the is la n d 's  m is s io n  s ta tio n s , 
bu t the E u ro p ean  m is s io n a ry  w as obviously in  c h a rg e . Many of the 
law s p a s se d  by the council w e re  d is tin c tly  e c c le s ia s t ic a l .
The m is s io n a r ie s ,  h o w ev er, had l i t t le  p o w er of en fo rcem en t 
o v e r  n o n -N iu ean s , and w e re  ab le  to do l i t t le  to  p re v e n t o ccasional 
r a id s  by " b la c k b ird e rs "  upon the people of N iue. P a r t ia l ly  b ecau se  of 
the la c k  of e ffec tiv e  co n tro l on the is lan d , the peop le  of Niue began  to
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p e titio n  fo r  a  B r i t is h  P ro te c to ra te  a s  e a r ly  a s  1859.
In 1876 the people of N iue, w ith  m is s io n a ry  san c tio n , r e - e s ­
tab lish e d  the p o s itio n  of patu ik i. The p o s itio n  was m ain ly  ce re m o n ia l 
and had  l i t t l e  a c tu a l pow er o r  a u th o r ity . M ataio Tuitonga, the m an  
appo in ted  a s  p a tu ik i, d ied in  1887. He w as succeed ed  by two m o re  
" k in g s ,” u n til the  B r itish  fin a lly  a c c e p te d  ju r isd ic tio n  in  1900. The 
f i r s t  R e s id e n t A gent a r r iv e d  in  1901, and  in  th a t sam e y e a r  Niue 
cam e u n d e r  the co n tro l of New Z ealand , w hich s t i l l  re ta in s  co n tro l of 
Niue a s  a n  Is la n d  T e r r i to ry .  The p eo p le  of Niue a r e  New Z ealand  
c itiz e n s  and  B r i t is h  su b jec ts .
I t  is  a p p a re n t th a t the B r i t is h ,  and  su bsequen tly  the New Z e a ­
la n d e r s ,  c am e  to  pow er in  Niue p r im a r i ly  a s  b e n e fa c to rs  of the N iu­
ean  peop le . No w hite B r it ish  s u b je c ts  p ro fited  fin an c ia lly  by the a s ­
su m p tio n  of B r i t is h  ju r is d ic tio n  o v e r  N iue Island . M ore im p o rta n tly , 
h o w ev er, w as th e  fa c t th a t no tra d it io n a l  N iuean cu sto m s w ere  a b ro ­
g ated  by the  a ssu m p tio n  of th is  ju r is d ic t io n .
As in  the case  of L anai, th e  n a tu re  of p o litica l co n tro l in  Niue 
h a s  had  v e ry  l i t t le  d ire c t  e ffec t on th e  n a tu re  of the popu la tio n -lan d  
u s e -v e g e ta tio n  com plex. I t h a s , h o w ev er, had a  g re a t  deal of e ffec t 
on th e  p r e s e rv a t io n  of the tra d it io n a l  sy s te m  of land  ten u re , w hich in  
tu rn  h as  h ad  an  effec t on the eco n o m ic  sy s te m s  and the lan d scap e  
p a tte rn s  of th e  is lan d . T h e re fo re , a s  in d ica ted  in  F ig u re  1, p o li t i­
ca l s y s te m s  a r e  an  im p o rta n t com ponen t of the sy s te m s  of re la tio n -
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sh ips which e x is ts  on Niue Island .
Land T en u re  
L anai
The an c ie n t sy s te m  of land  te n u re  th a t e x is te d  p r io r  to K am e­
h am eh a 's  conquest of the H aw aiian  Is lan d s  is  no t w ell understood . 
A pparen tly  i t  w as a  fe u d a lis tic  sy s te m , w ith each  ch ief holding such  
land  as he could defend, and populating  i t  w ith  l e s s e r  ch iefs and co m ­
m o n ers  th a t w e re  loyal to h im . ^
A fte r  K am eham eha I co n q u ered  the is la n d s ,  a ll  of the land  b e ­
longed to the k ing, but was held  and used  by the  v a rio u s  ch iefs who 
w ere  g ran ted  s te w a rd sh ip  o v e r the land  by the k ing. ^ T h e re  was no 
concept of p r iv a te  ow n ersh ip  of land , as a ll  of the  land  belonged to 
the king, and only he could d iv ide i t  fo r  u se  am ong the nobles who 
could, in  tu rn , fu r th e r  subdiv ide th e ir  land  am ong th e ir  fo llo w e rs .
T h e re  w e re  s e v e ra l  types of su b d iv is io n s  of land  fo r  both a d ­
m in is tra t iv e  and s te w a rd sh ip  p u rp o se s , two of w hich accoun ted  fo r  the 
ac tu a l co n tro l and  occupance of land  th roughou t the e n tire  K ingdom  of 
H aw aii. The b a s ic  un it w as the ah u p u a 'a  w hich c o m p rise d  the e s ta te  
of the ch ief. T h is un it, w hich w as of in d e fin ite  s iz e , co n s is ted  in  
m any in s ta n c e s  of a  s tr ip  of land  extending f ro m  the m oun tain  c r e s t
^H obbs, H aw aii, p . 1. 
®Ibid.
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to the se a  so  as to con ta in  e v e ry  type of land found on any p a r t ic u la r  
is lan d . E ach  is lan d , includ ing  L anai, was divided  in to  s e v e ra l  a h u p u a 'a , 
each  of w hich was u n d er the  co n tro l of s te w a rd sh ip  of a  ch ief a s  h is  
p e rso n a l e s ta te . Some ch ie fs  c o n tro lled  m o re  th an  one of th ese  u n its . 
T h ere  w ere  th ir te e n  a h u p u a 'a  on the is la n d  of L an ai^  (F ig u re  13).
E ach ah u p u a 'a  was div ided  in to  s m a l le r  a d m in is tra tiv e  un its  known 
as ^  and iH  kupono. The ch ie f of the ah u p u a 'a  g e n e ra lly  co n tro lled  
the use and revenue of the i l i , while the iH kupono w e re  co n tro lled
7
by l e s s e r  ch iefs and n o b les .
The un it of land  th a t w as ac tu a lly  occupied , cu ltiv a ted , and im ­
proved  by the com m on peop le  w as known as the  k u lean a . Like the 
ah u p u a 'a , the ku leana w as of no s ta n d a rd  s iz e , did not belong to the
g
occupant, and was occup ied  only a t  the w ill of a  h ig h e r  chief. The 
num ber of ku leana on L an a i during  the ab o rig in a l p e r io d  is  unknown, 
but the sp ace  re s o u rc e  of the  is la n d  was ad equate  so  supply  a ll  of the 
kuleana n e c e s s a ry  fo r  the p eak  a b o rig in a l population .
This b a s ic  sy s te m , w ith  a ll  its  fau lts  and a tte n d a n t a b u se s , 
continued un til the tim e  of K am eham eha III. D uring  h is  re ig n , and 
u n d er W estern  in fluence, the  land  of the K ingdom  w as re d is tr ib u te d
^K. P . E m o ry , The Is lan d  of L a n a i, (Honolulu: B ern ice  P .
B ishop M useum , B u lle tin  12, 1924), p. 45.
^H obbs, H aw aii, pp. 13-14.
^Ibid. p. 16.
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in  a  s y s te m  of fee s im p le  la n d  te n u re , u n d er w hich t i t le s  w ere  is su e d  
fo r  eac h  and ev ery  p a rc e l  of land . This re d is tr ib u tio n , known as  the 
G re a t  M ah e le , gave som e 3 0 ,0 0 0  a c r e s  to  the co m m o n e rs , a p p ro x i­
m a te ly  1 ,6 0 0 ,0 0 0  a c r e s  to  th e  ch ie fs  and n o b les , and a ro u n d  1 ,0 0 0 ,0 0 0  
a c r e s  w ere  re s e rv e d  a s  "c ro w n  lan d s"  fo r  the su p p o rt of the royal
fa m ily . About 1 ,5 0 0 ,0 0 0  a c r e s  w e re  s e t  a s id e  a s  s ta te  lands fo r
9su p p o rt of the go v ern m en t.
To e ffec t th is  r e d is tr ib u tio n , the B o ard  of C o m m iss io n e rs  to 
Q uiet Land T itle s  was e s ta b lis h e d . The function  of the b o a rd  was to 
d e te rm in e  the  t i t le s  to  the v a r io u s  p lo ts  of land  w hich h ad  been  o c ­
cu p ied  o v e r  the c e n tu r ie s . A lthough th is  c o m m iss io n  w as in  s e s s io n  
fo r  o v e r  ten  y e a r s ,  m any  H aw aiian s  n eg lec ted  to com e b e fo re  i t  to 
e s ta b l is h  th e ir  c la im s . E v e n tu a lly  m uch  land  r e v e r te d  to  the s ta te .
The u n fo rtu n a te  d ec is io n , f ro m  the H aw aiian  p o in t-o f-v ie w , was the 
one m ad e  in  1850 w hich a llo w ed  a lie n s  to  p u rc h a se  lan d  and  a c q u ire  
t i t le  to it. The e ffec t of th is  d e c is io n  w as to  p e rm it  the  a lie n a tio n  
of lan d  fro m  the n a tiv e  H aw aiian s .
The p re s e n t s ta tu s  o f lan d  te n u re  in  H aw aii is  m uch  the sam e  
a s  th a t  in  the r e s t  of the  U n ited  S ta te s . Land can  be bought and so ld , 
an d  t i t le s  sh ifted  fro m  one ow ner to  a n o th e r , co m p le te ly  w ithout r e -
9
H orw itz  and M e lle r ,  Land and P o l i t ic s , p. 3.
^^H obbs, H aw aii, pp. 39-47 .
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g a rd  to ra c e  o r  national o rig in . T he is la n d  of L anai is  in d ica tiv e  of 
th is  type of land  ten u re . The e n t i re  is la n d  is  owned by C a s tle  and 
Cooke, the p a re n t  com pany of the  D ole Com pany. The t i t le  to the 
is lan d  w as a c q u ire d  through p u rc h a se , and if  the com pany so  decided , 
the title  to  the e n tire  is lan d , o r  any p o rtio n  of i t ,  could be so ld , 
w ithout re g a rd  to  any tra d itio n a l s y s te m  of land  te n u re .
E ffec t on population. The p r im a ry  e ffec ts  of land  te n u re , as  
in d ica ted  in  F ig u re  1, a r e  upon econom ic  sy s te m s  and land  u se  p a t­
te rn s .  H o w ever, th ese  two v a r ia b le s ,  in  tu rn , have a v e ry  m a rk e d  
effect on the population  of L an ai. T h e re fo re , a lthough the e ffec t of 
land  te n u re  on population  is  in d ire c t ,  i t  is  n o n e th e le ss  im p o rta n t.
This in d ire c t  re la tio n sh ip  is  d is c u s s e d  below  u n d er the s e c tio n  on 
econom ic s y s te m s .
E ffec t on  land  u se  and v eg e ta tio n . T h e re  is  a  d i r e c t  r e la tio n ­
sh ip  be tw een  lan d  te n u re  sy s te m s  and  land  u se -v e g e ta tio n  p a tte rn s  
which h a s  e x is te d  fro m  the a b o r ig in a l e r a  to the p re se n t.  D uring the 
ab o rig in a l p e rio d , a t  which tim e  th e  in h ab itan ts  of L an a i w e re  la rg e ly  
dependent upon the land fo r  th e ir  food r e s o u rc e s ,  the tra d itio n a l s y s ­
tem  of lan d  te n u re  allow ed the lan d  to  be e ffec tiv e ly  occup ied  and 
tille d  by the is la n d 's  in h av itan ts . D esp ite  the fa c t th a t the a c tu a l co n ­
tro l  of the  v a r io u s  ahup u a 'a  of the  is la n d  w as in  the hands of ch iefs 
and nob lem en , the sy s tem  did n o t d ep riv e  the co m m o n ers  a c c e s s  to 
and u se  of the  land.
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In the tra n s it io n a l e r a ,  d u ring  which tim e  the  sy s te m  of land 
te n u re  changed and allow ed  the a lien a tio n  of land  f ro m  the native  
H aw aiians, v a rio u s  p a rc e ls  of the is la n d  began  to p a ss  in to  the hands 
of W e s te rn e rs . W alter M u rry  G ibson’s co lony, F r e d e r ic k  H ay se ld en 's  
su g a r  p lan ta tion , and the ran ch in g  o p e ra tio n s  of C h a rle s  Gay and 
o th e rs  w ere  ab le  to  o ccu r p r im a r i ly  b ecau se  the land  ten u re  sy stem  
w hich evolved d u ring  the tra n s it io n a l  e r a  a llow ed  th em  to  acq u ire  the 
n e c e s s a ry  land on w hich they  o p era ted .
The c u r re n t  land  u se  p a tte rn  of L anai is  p o ss ib le  p r im a r i ly  b e ­
c a u se  the Dole Com pany is  ab le  to co n tro l the re s o u rc e s  of the e n tire  
is la n d . The m a jo r  fa c to r  w hich enab les th em  to  co n tro l th ese  r e ­
s o u rc e s  is  that they have b een  ab le  to a c q u ire  t i t le  to the e n tire  i s ­
land . W ithout co m p le te  and u n re s tr ic te d  o w n ersh ip  i t  would be d iff i­
cu lt, if not im p o ss ib le  fo r  the  com pany to m ake the  im p ro v em en ts  
n e c e s s a ry  to c a r ry  on a  p ro fita b le  o p era tio n . The Dole p lan ta tion  
cou ld  not have developed  u n d e r  the tra d itio n a l sy s te m  of land ten u re .
The v eg e ta tio n  p a t te rn  of the is la n d  is  a lso  d ire c tly  affec ted  by 
the land  ten u re  sy s te m . U nder the tra d itio n a l sy s te m  th e re  w as m in ­
im a l d is tu rb an ce  of the n a tiv e  vegeta tion . D uring  the tra n s itio n a l p e r ­
iod , how ever, when c a ttle , sh eep , and g o a ts  w e re  in tro d u ced  and a l ­
low ed to g ra z e  ex ten s iv e ly  o v e r  the is la n d , the e n t ire  vegeta tion  p a t­
t e r n  w as changed, w ith m an y  na tive  sp e c ie s  being  red u ced  in  a r e a l  
ex ten t.
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The co n tem p o ra ry  p a t te rn  of veg eta tio n , lik e  the co n tem p o ra ry  
land  use  p a tte rn , is  la rg e ly  dependen t upon the p o lic ie s  of the Dole 
Com pany. The v eg e ta tio n  p a t te rn  th a t fin a lly  e m e rg e s  on L anai w ill 
be d e te rm in e d  by the  lan d  u se  p o lic ie s  of the com pany.
Niue
The tra d itio n a l s y s te m  of land  te n u re  in  N iue, a s  w ith the t r a ­
d itio n a l sy s tem s  of H aw aii and  v ir tu a lly  a ll  of P o ly n e s ia , did not have 
the id ea  of p r iv a te  o w n ersh ip  of land . The b a s ic  u n it of land  o w n er­
sh ip  in  Niue w as not the in d iv id u a l, bu t the  fam ily , o r  m angofaoa.
T his u n it co n s is ted  of a l l  ind iv idual o v e r  th re e  o r  fo u r g en era tio n s  
d escen d ed  fro m  a s in g le  p e rso n . The m angafaoa a ls o  included  a ll 
adop ted  ch ild re n , a  com m on fe a tu re  in  m o s t tra d itio n a l P o ly n esian  
fa m ilie s .
A nciently , the e n t ire  is la n d  of N iue was d iv ided  by its  in h ab i­
ta n ts ,  by som e unknown p ro c e s s ,  in to  ind iv idual b locks of land of 
v a ry in g  and in c o n s is te n t s iz e . T h ese  b locks a re  know n as  fonua, 
and  in  m o st in s ta n c e s  a r e  u n d e r fiv e  a c r e s  in  ex ten t. E ach  m angafaoa 
ho lds a  c e r ta in  n u m b er of fonua, each  of which h a s  a nam e and su p ­
p o sed ly  fixed b o u n d a rie s . T h e re  is  no lan d  on the is la n d  which is  not 
u n d e r  the fonua sy s te m .
The reco g n ized  h ead  of each  m angafaoa w as g en e ra lly , bu t not 
a lw ay s , the o ld e s t m a le  d e sc en d an t of the o r ig in a l a n c e s to r ,  and he
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was known as  the pule m an g afao a . T his te rm  tra n s la te s  a s  the 
" fam ily  a u th o r ity . " The m a in  fu n ctio n  of the  pule m angafaoa was to 
o v e rse e  the d is tr ib u tio n  of the lan d  h e ld  by the m angafaoa to i ts  v a rio u s  
m e m b e rs . ^^
The m angafaoa  was u su a lly  m ad e up of s e v e ra l  s m a lle r  fam ily  
u n its , each  of w hich w as h ead ed  by a  pa tu . The tie le  p a tu w as g e n e r ­
a lly  g iven to a l l  m a r r ie d  m en . It w as to  th e se  m en  th a t the land  w as 
a ss ig n e d  to be  used  and occupied  by th e i r  im m ed ia te  fa m ilie s . The 
land  w as a lw ays d is tr ib u te d  to  each  fam ily , o r  in  som e c a s e s  to an  
ind iv idual, on the b a s is  of the fonua. The fonua w ere  ap p a ren tly  
n e v e r  subd iv ided , bu t w e re  alw ays a llo tte d  in  th e ir  e n tire ty .
O nce am e m b e r of a  fam ily  re c e iv e d  a defin ite  a llo ca tio n  of
land , i t  w ould be h is  p e rm a n e n tly , and  h is  descen d an ts  would have
p e rp e tu a l r ig h ts  to th a t p o rtio n  of land . O ccasio n a lly  a fonua would
r e v e r t  to the m angafaoa should  the  p e r s o n  who held  i t  die w ithout
h e ir s .  Som e land  could be  h e ld  jo in tly  by a m angafaoa fo r  m u tu a l
12u se , o r  fo r  fu tu re  a llo ca tio n .
T h is  tra d itio n a l sy s te m  was v e ry  w ell-w u ited  to Niue in  s e v e ra l  
r e s p e c ts ;  i t  d iv ided  the land  in to  d e fin ite  u n its  w ith reco g n ized  boun­
d a r ie s ,  i t  p rov ided  fo r  a s in g le  fam ily  h ead  who had the au th o rity  to
M. M cEwen, "U npub lished  d r a f t  of r e p o r t  on land  te n u re  
in  N iu e ,"  (W ellington; D e p a rtm e n t of Is la n d  T e r r i to r ie s ,  1956).
^^Ibid.
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d is tr ib u te  lan d  and s e tt le  fa m ily  d isp u te s , and i t  gave ind iv idual la n d ­
h o ld e rs  u n d is tu rb ed  r ig h ts  of occupance. U nder the s y s te m  a ll  land  
would be h e ld  by som ebody , y e t none of i t  would be d iv ided  am ong 
too m any p e rso n s  to b e  e ffec tiv e ly  occup ied  u n d er t ra d it io n a l  m e th ­
ods of cu ltiv a tio n . The s y s te m  a lso  p ro v id ed  th a t r ig h ts  to the land 
m igh t be lo s t  by any in d iv id u a l who d id  not occupy and u se  the land.
The New Z ealand  G o v ern m en t acce p ted  the c u s to m a ry  N iuean 
sy stem  of land  te n u re , and  i t  h as  re m a in e d  f a ir ly  s ta b le , changing 
only s lig h tly  w ith the ch an g es  th a t have o c c u rre d  in  N iuean  fam ily  
tra d itio n s . The fam ily  h as  re m a in e d  a s  the m o s t im p o rta n t un it of 
N iuean so c ie ty , although  i t  h a s  lo s t  som e of i ts  c o h e s iv e n e ss . W here­
as the old m angafaoa  in c lu d ed  a ll  of the d escen d an ts  of a  com m on 
a n c e s to r  o v e r a s  m any  a s  fiv e  g e n e ra tio n s , the  m o d e rn  m angafaoa 
today r a r e ly  c o n s is ts  of m o re  than  th re e  g e n e ra tio n s . The te rm  pule 
m angafaoa is  not u se d  a n y m o re . N ea rly  a l l  of the  land  p re se n tly  
held  by N iueans is  lan d  they  re c e iv e d  fro m  th e ir  p a r e n ts ,  f o s te r  p a r ­
e n ts , o r  f ro m  aunts and  u n c le s . The cu s to m a ry  sy s te m  of land  d i­
v is io n  is  s t i l l  e ffec tiv e , fo r  the  tra d itio n a l fonua continue to  ex is t.
R ecen tly  in c re a s e d  e m ig ra tio n  h as  som ew hat confused  the land  
ow nersh ip  s itu a tio n . M any peop le  who have m ig ra te d  to New Z ealand  
have in s is te d  on re ta in in g  t i t le  to th e ir  lan d s on N iue, and p ass in g  
th is  t i t le  on to  th e ir  d e sc e n d a n ts . P a r t ia l ly  in  re sp o n se  to th is  p ro b ­
lem , the N iue Is lan d  A sse m b ly , the e le c ted  re p re s e n ta t iv e s  of the
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N iuean peop le , spen t s e v e ra l  y e a r s  co n s id e rin g  land  le g is la tio n . In 
O ctober 1969 they p a sse d  a lan d  o rd in an ce  th a t fo rm a lly  le g a liz e d  a  
sy s te m  of land  te n u re .
This land  o rd in an ce  c lo se ly  a d h e re s  to the tra d itio n a l sy s te m  
in n u m ero u s  w ays. I t  p ro v id e s  fo r  the defin ition  and su rv ey in g  of 
b o u n d aries  fo r a ll  p a rc e ls  of land , and fo r  the is su a n c e  of ti t le  fo r  
a ll  of those  p a rc e ls .  The tra d it io n a l  p o s itio n  of pule m angafaoa h a s  
been  rep la ce d  by a  lev ek i m angafaoa, w hich m ean s  "fam ily  p r o te c to r ."  
The d u ties  of th is  new p o s itio n  a r e  v e ry  s im ila r  to  those  of the t r a d i ­
tional p o sitio n , but a r e  now defined  by law.
The m o s t im p o rta n t a s p e c ts  of th is  land  o rd in an ce  a r e  th a t n a ­
tive  land  r ig h ts  a r e  p ro te c te d . A lien a tio n  and p a r tit io n  of land  a r e  
now ca re fu lly  c o n tro lle d  by law , and a r e  v ir tu a lly  im p o ss ib le  u n d e r 
n o rm a l c irc u m s ta n c e s , thus in su r in g  p e rp e tu a l r ig h ts  to the land  fo r  
n a tiv e  N iueans. The law  a lso  p ro v id e s  fo r the e s ta b lish m e n t of a  land
c o u rt and a land  r e g i s t r a r  to im p lem e n t the p ro v is io n s  of the law  and
13to s e tt le  a ll  land  d isp u te s .
E ffec t on p o p u la tio n . Land te n u re  sy s te m s  have no t had a d i ­
r e c t  e ffec t on the  popula tion  c h a r a c te r is t ic s  of N iue. H ow ever, a s  in  
the c a se  of L an ai, lan d  te n u re  h as had  an  e ffec t on land  u se  and e c o ­
nom ic p a t te rn s ,  th e re b y  in d ire c tly  a ffec ting  population  m ovem en t.
^^N iue Is lan d  A ssem b ly , Land O rd inance 1969, No. 57 .
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Since th is  m ovem ent se e m s  to be d ire c tly  s tim u la te d  by econom ic 
sy s te m s  i t  w ill be d isc u s se d  in  the se c tio n  on th e se  sy s te m s .
E ffec ts  on land  u se  and v e g e ta tio n . T here  is  a  d ire c t  r e la t io n ­
sh ip  betw een  land  use  p a tte rn s  and  land ten u re  s y s te m s . The r e l a ­
tionsh ip  betw een  th ese  two v a r ia b le s , how ever, is  not the sam e as is  
th a t of L anai b ecau se  the land  te n u re  sy s te m s  a re  so  m ark ed ly  d if­
fe re n t.
One of the m a jo r  e ffec ts  of the land  ten u re  sy s te m  of Niue is  
th a t p ra c tic a lly  no lan d  h as b een  a lie n a ted  fro m  the  na tiv e  N iueans.
The only excep tions to th is  a r e  som e p lo ts  of lan d  upon which ch u rch es  
have b een  b u ilt, and crow n lan d , m o st of which is  devoted to e x p e r ­
im en ta l a g r ic u ltu ra l  p lo ts . A no ther e ffec t is  th a t no one individual 
o r  m an g afao a  h a s  accu m u la ted  m o re  land  than  can  be w orked un d er 
the tra d it io n a l sy s te m .
A lthough land  r e c o rd s  on the am ount of lan d  held  by any in ­
d iv idual o r  m angafaoa a r e  in co m p le te , due to the la c k  of land su rv ey s  
and t i t le  is su a n c e  p r io r  to 1969» f ie ld  r e s e a rc h  in d ic a te s  no individual 
land  h o ld e r  had  m o re  than  th re e  a c re s  u n d er cu ltiv a tio n . In 1964 
one of the m o re  ac tiv e  fa m ilie s  on N iue, in  te rm s  of ac tu a l use  and 
cu ltiv a tio n  of land , w as the Jac k so n  fam ily  of H akupu v illage. . Even 
though th is fam ily  is  p robab ly  the m o s t a g g re ss iv e  on the is lan d  in  
e s ta b lish in g  th e ir  land  o w n ersh ip  and occupying th e i r  land , they c u l­
tiv a ted  only ten  p lo ts  of k u m a ra , each  of which w as bout o ne-ha lf
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a c re  in  ex ten t. T hese  ten  p lo ts  w e re  held  in  the nam es of fo u r  p a tu s , 
H, B, Jack so n , F . Jack so n , H. T. Jack so n , and J . L. Jack so n . No 
o th e r ind iv idual o r  m angafaoa occup ied  th is  m uch land , even  though 
th e re  w ere  252 ind iv idual c o m m e rc ia l k u m a ra  p lo ts r e g is te r e d  with 
the D ep artm en t of A g r ic u ltu re  d u rin g  th a t y e a r .
A lthough the tra d it io n a l  s y s te m  of land  te n u re  on Niue h as p r o ­
tec ted  native  land  r ig h ts ,  i t  h as  v ir tu a lly  p rec lu d ed  any one in d iv id u a l 
fro m  a cq u irin g  su ffic ien t land  to e s ta b lis h  a  la rg e  c o m m e rc ia l o p e r ­
a tion . T h e re fo re , the r e s u l ta n t  p a t te rn  of land  u se  on Niue is  one of 
sm a ll, con tinually  sh ifting  p lo ts of land  devoted  to s e m i-s u b s is te n c e  
c ro p s .
E co n o m ic  S ystem s
The econom y of any p lace  is  d e te rm in e d  in  p a r t  by the types 
and q u an titie s  of goods and s e rv ic e s  w hich th a t p a r t ic u la r  p lace  can  
p ro v id e . S e rv ic es  have so  f a r  b een  a  neg lig ib le  p a r t  of the econom y 
on bo th  L anai and N iue, although  th is  could conceivab ly  change. E s ­
se n tia lly , bo th  is la n d s  h ave  b een  lim ite d  in  th e ir  econom ies to w hat 
they could  p ro d u ce  f ro m  the so il.
L an a i
As p re v io u s ly  no ted , L an a i has gone through th re e  p e r io d s  of 
a g r ic u l tu ra l  ac tiv ity ; the su b s is te n c e  fa rm in g  of the a b o rig in a l and 
e a r ly  t ra n s it io n a l  p e r io d s , the s to c k  ra is in g  of the la te  t r a n s i t io n a l
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e ra ,  and the p ineapp le  cu ltiv a tio n  of the  c u r re n t  p e rio d . E ach  type 
of a g r ic u ltu ra l  sy s te m  h as  le f t  its  m a rk  on the is la n d  lan d sc ap e , but 
only the p ineapple  p ro d u c tio n  is  im p o rta n t today.
The p ineapple  p lan ta tio n  on L anai is  the s o u rc e  of v ir tu a lly  
a ll  of the is la n d 's  rev en u e . (The m a jo r  excep tion  to th is  is  a  sm a ll 
am ount of to u r is t  tra d e . ) P in eap p le  is  the ra iso n  d 'e t r e  fo r  the con­
tinuing occupance of the is la n d . The p lan ta tio n  em ploys a ro u n d  430 
people on a fu ll- t im e  b a s is ,  and an add itio n a l 964 people  d u ring  the 
su m m e r  h a rv e s tin g  and p lan tin g  sea so n . The annual p ay ro ll on L anai 
is  w ell o v e r $4, 000, 000. The to ta l value and am ount of the annual 
p ineapp le  c ro p  of L an a i is  known only to the Dole Com pany, w hich 
does not c a re  to d ivu lge th e se  f ig u re s . B ased  on the fa c t th a t the 
L anai o p e ra tio n  c o m p ris e s  2 4 .2 7  p e r  cen t of the  to ta l p ineapp le  a c r e ­
age in  the H aw aiian  Is la n d s , and th a t the e s tim a te d  value of the p in e ­
apple c ro p  fo r  1968 w as a ro u n d  $ 1 2 7 ,5 0 0 ,0 0 0 ,^^  i t  is  e s tim a te d  that 
the value of the 1968 L an a i p ineapp le  c ro p  w as aro u n d  $ 3 0 ,9 4 4 ,0 0 0 , 
a f te r  p ro c e ss in g  in to  the v a rio u s  p ineapple  p ro d u c ts .
T hese  f ig u re s  a r e  im p re s s iv e  fo r  an  is la n d  w ith  a  population  
the s iz e  of th a t of L an a i. I t  m u s t be  kep t in  m ind , h o w ev er, th a t 
the p ineapple  o p e ra tio n  on L an a i is  only one p a r t  of a  m uch la r g e r
^^P in eap p le  F a c t B ook/ H aw aii, (Honolulu; The P in eap p le  
G ro w ers  A sso c ia tio n  of H aw aii, 1969), p. 13.
^^Ibid. pp. 2 -3 .
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econom ic o rg an iza tio n . The D ole Com pany is  a  su b s id ia ry  of the 
H onolulu f irm  of C as tle  and C ooke, Inc. This f irm  h as ex ten s iv e  
ho ld ings, not only in  the H aw aiian  Is la n d s , b u t a lso  in  L a tin  A m e rica , 
A s ia , and the co n te rm in o u s  U nited  S ta te s . I t owns such  o p era tio n s  
as  S tan d ard  F r u i t  and S team sh ip  Com pany, B um ble B ee Seafoods, C 
and H S ugar Com pany, R oyal H aw aiian  M acad am ia  Nut Com pany, 
O ceanic P r o p e r t ie s ,  Inc. (w hich ac tu a lly  ho lds the  t i t le  to the is la n d  
of L anai), A m es M e rca n tile  Com pany, and H aw aiian  E quipm ent c o m ­
pany, as  w ell a s  m a jo r i ty  o w n ersh ip  in  s e v e ra l  o th e r  f irm s .  R evenues 
fo r  C as tle  and  Cooke fo r  the  y e a r  ending M arch  31, 1970 to ta led  
$ 5 0 3 ,0 0 0 ,0 0 0 , of w hich food p ro d u c ts  acco u n ted  fo r  m o re  than 
$ 3 5 8 ,3 2 0 ,0 0 0 .
The D ole Com pany, d e sp ite  i ts  v a s t  ho ld ings e lse w h e re , h as  a 
su b s ta n tia l in v e s tm e n t on L an a i, and the o p e ra tio n  is  ap p a ren tly  p ro f i t ­
a b le . C a s tle  and Cooke, Inc. , is  in  b u s in e s s  to m ake  m oney, th e r e ­
fo re , the p ineapp le  o p e ra tio n  on L an a i w ill con tinue only as  long a s  i t  
con tinues to be  the m o s t p ro f ita b le  m a n n e r  in  w hich the is la n d 's  r e ­
s o u rc e s  can  be u sed . T his o p e ra tio n  is  s u b je c t to m any  ex te rn a l f a c ­
to r s ,  including  la b o r  c o s ts ,  m a c h in e ry  c o s ts ,  sh ipping  c o s ts , and the 
con tinued  dem and fo r  p ineapp le  p ro d u c ts . I t  is  conceivab le  th a t u n ­
fa v o rab le  changes in  any one of th e se  e x te rn a l  fa c to rs  could cau se  the
^^C asÜ e and C ooke, Inc. A nnual R e p o rt fo r  the y e a r  ended 
M arch  31, 1970, (H onolulu, 1970), p. 41.
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L an ai o p e ra tio n  to beco m e u n p ro fitab le , in  w hich ca se  the cu ltiv a tio n  
of p in eap p le  on the is la n d  would te rm in a te ,  and som e o th e r  fo rm  of 
lan d  u se  o p e ra tio n  beg in . On the o th e r  hand , i t  is  qu ite  p ro b ab le  
th a t the  p ineapp le  o p e ra tio n  w ill con tinue to be  p ro fita b le  fo r  m any 
y e a r s  to  com e, thus in su rin g  a s tead y  b a se  fo r  the is la n d 's  econom y.
E ffec ts  on p o p u la tio n . T hat th e re  is  a  d ire c t  re la tio n sh ip  b e ­
tw een  the  econom ic s y s te m  of L an a i and popu lation  can  be  i l lu s tra te d  
by r e f e r r in g  to Table 1 (page 32). The popu la tion , which had  dw in­
d led  to 185 in  1920 , jum ped  to  2 ,3 5 6  in  1930. S ince the e n tire  is lan d  
w as p u rc h a se d  by the H aw aiian  P in ea p p le  Com pany in  1922, and the 
e n t i re  population  of th e  is la n d  would h av e  b een  eco n o m ica lly  dependent 
upon the com pany, i t  is  obvious th a t th is  s ig n if ic an t in c r e a s e  in  pop­
u la tio n  was e n tire ly  in  re sp o n se  to the  changing econom ic conditions 
b ro u g h t about by the in tro d u c tio n  of c o m m e rc ia l p ineapp le  cu ltiv a tio n  
to  the  is lan d . It is  a lso  ev id en t th a t the popu la tion  of L anai has not 
con tinued  to in c r e a s e  s in ce  the  beg inn ing  of the Dole o p e ra tio n , but 
h a s  f lu c tu a ted  f ro m  y e a r  to y e a r .  B ecau se  p ra c tic a lly  a l l  of the e c o ­
nom ic o p p o rtu n itie s  on the is la n d  a r e  a s so c ia te d  w ith the  p ineapple  
p lan ta tio n , and th is  o p e ra tio n  can  a b s o rb  only a  lim ite d  n u m b er of 
p eo p le , it  would s e e m  th a t the  n a tu ra l  in c re a s e  of popu lation  h as b een  
o f f - s e t  by e m ig ra tio n  by th o se  p e rso n s  not ab le  o r  w illing  to be a b ­
s o rb e d  in to  the p lan ta tio n  w o rk  fo rc e .
The d is tr ib u tio n  of popu la tion  on L an a i h as  a lso  b een  a ffec ted
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by the p re v a ilin g  econom ic  sy s te m . L an a i C ity w as c o n s tru c te d  as a 
com pany town, and although  m any of the re s id e n ts  of th is  com m unity  
own th e ir  own h om es, i t  s t i l l  re m a in s  a com pany town in  w hich 96 
p e r  cen t of the is la n d 's  population  liv e s .
A th ird  popu la tion  c h a ra c te r is t ic ,  e th n ic  co m p o sitio n , h a s  a lso  
changed m a rk e d ly  s in ce  th e  Dole o p e ra tio n  began . T h e re  a r e  no long ­
e r  any native H aw aiians liv ing  on L anai. The population  of the is lan d  
is  now com posed  p re d o m in a n tly  of J a p a n e se , F ilip in o , and C au casian  
a n c e s try .
E ffec ts  on lan d  u se  and v eg e ta tio n . Since v ir tu a lly  e v e ry  a c re  
of land on L anai th a t is  eco n o m ica lly  and  p h y s ica lly  su ited  f o r  p in e ­
app le  cu ltiv a tio n  is  so  u se d , i t  is  a p p a re n t th a t the  econom ic  sy s te m  
of the is la n d  does have a  d ire c t  e ffec t on the  land  u se  p a tte rn . E ven 
th a t p a r t  of the is la n d  w hich  is  not devoted  to p ineapp le  is  re f le c tiv e  
of the dom inant econom ic  ac tiv ity . S ince the  Dole Com pany ru n s  
L an a i fo r  the p u rp o se  of m aking a  f in an c ia l p ro fit, i t  does no t in v e s t 
i ts  m oney in  land  u se  a c t iv it ie s  w hich do no t p ro m ise  a p ro fita b le  r e ­
tu rn  on th e ir  in v es tm en t. With the ex cep tio n  of som e re c re a tio n a l  
lan d  developm ent fo r  the is la n d 's  in h a b ita n ts , the land  use  p a t te rn  of 
L anai is  a lm o st to ta lly  a  re f le c tio n  of the  Dole C om pany 's p r im a ry  
p u rp o se  on L anai; r a is in g  p ineapp le .
S im ila rly , the v eg e ta tio n  p a tte rn  of the is la n d  is  r e f le c tiv e  of 
econom ic  conditions. B ecau se  th e re  is  l i t t le  m o n e ta ry  r e tu rn  in  r e ­
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fo re s ta tio n , even in  the gam e p re s e rv e  a r e a s ,  v e ry  l i t t le  has been  
done under Dole o w n ersh ip . Such ex ten s iv e  r e fo re s ta t io n  m igh t be 
h ighly  d e s ira b le  f ro m  an  a e s th e tic  o r  eco lo g ica l v iew point, but im ­
p ra c t ic a l  fro m  an  econom ic view point. T h e re fo re  the m a jo r  a re a s  
of re fo re s ta t io n  and t re e  p lan ting  have b een  a ro u n d  L anai City and on 
the L anaihale  w a te r  re c h a rg e  a re a , w h ere  N o rfo lk  pine have been  
p lan ted .
Niue
Niue Is lan d  does not have the s tro n g  econom ic  b ase  th a t L anai 
d o es . The econom y of Niue is  dependent upon two p r im a ry  so u rc e s  
of incom e: ex p o rt of a g r ic u ltu ra l  p ro d u c ts  and  ex p en d itu res  of the
G o v ern m en t of N iue, w hich is  in  tu rn  la rg e ly  dependen t upon su b s id ie s  
f ro m  the New Z ealand  governm en t. The ex p o rt of lo ca l p ro d u cts  is  
the ac tiv ity  w hich has the g re a te s t  im m e d ia te  im p a c t on the people of 
N iue. The m a jo r  ex p o rts  o v er the y e a r s  h ave  b een  co p ra , b an an as , 
p la ite d  w are , and k u m a ra s  (sw eet p o ta to es).
As an  ex p o rt p ro d u c e r , Niue Is lan d  is  s e v e re ly  lim ited  in  the  
ty p es and q u an titie s  of com m odities  th a t i t  can  grow  o r  p roduce. 
A g r ic u ltu ra l p ro d u c ts  and b y -p ro d u c ts  a r e  the only goods which have 
so f a r  been  su c c e ss fu l a s  incom e p ro d u c e rs . A la rg e  segm ent of the 
popu la tion  is  w holly dependent upon a g r ic u l tu re  fo r  a  liv ing . E ven  
th o se  people who e a rn  re g u la r  w ages, e i th e r  f ro m  the a d m in is tra tio n  
o r  f ro m  p riv a te  t r a d e r s ,  a r e  p a r tia lly  d ependen t upon a g r ic u ltu re  fo r
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th e ir  own food n eeds, a s  w ell a s  fo r  a  su p p lem en t to th e ir  in com e.
The s e m i-su b s is te n c e  a g r ic u l tu ra l  p ra c t ic e s  of N iue, h o w ev er,
a re  not e ffic ie n t in  te r m s  of p ro d u c tio n  fo r  p ro d u c tio n  fo r  ex p o rt.
The b e s t  y e a r  fo r  e x p o rts  fro m  Niue w as 1952, and  in  th a t y e a r  the
to ta l v a lu e  of N iuean e x p o rts  w as $236 ,467 . In  1969 the to ta l value
17of N iuean  ex p o rts  was only $84, 685. C opra  h a s  tra d itio n a lly  b een  
the  m o s t im p o rta n t ex p o rt c ro p , follow ed by b an an as  and k u m a ra s .
In re c e n t  y e a r s  the va lue  of p la ite d  w a re , an  a g r ic u l tu ra l  b y -p ro d u c t, 
h a s  ex ceed ed  th a t of bo th  b an an as  and  k u m a ra s .
A co n s is te n t f e a tu re  of th e  Niue Is la n d  econom y has  b een  th a t 
the v a lu e  of ex p o rts  n e v e r  ex ceed s the value  of im p o r ts .  A lthough 
the v a lu e  of ex p o rts  v a r ie s  w idely  fro m  y e a r  to  y e a r ,  and has  b e en  
d e c re a s in g  in  the la s t  fiv e  y e a r s  (1966-70), the value  of im p o rts  is
18s te a d ily  in c re a s in g . In  1969 the value of im p o r ts  to ta led  $338, 963. 
S ince m an y  of th e se  im p o rts  a r e  v e h ic le s , g a so lin e , p a r ts ,  and  b u ild ­
ing m a te r ia ls ,  they a r e  paid  fo r  la rg e ly  by the  G overnm en t of N iue.
It is  u n lik e ly  th a t a  fa v o ra b le  b a lan ce  of t ra d e  could  e v e r  be d ev e lo p ­
ed on N iue.
E ffec ts  on p o p u la tio n . The m o s t obvious e ffec t of the econom ic
^ ^ P e rso n a l c o rre sp o n d e n c e , O ffice of the  R esid en t C o m m is­
s io n e r ,  Niue Is lan d , F e b ru a ry  24, 1971.
“ ibid.
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sy s te m s  on the population  of N iue h as  b een  to p r e s e rv e  the P o ly n e s ian  
n a tu re  of the population . S ince the econom y of the is la n d  h as done 
v e ry  l i t t le  to a t t r a c t  no n -N iu ean s to the is la n d , th e re  has been  v e ry  
l i t t le  im m ig ra tio n , and the  a b o rig in a l e th n ic  c h a r a c te r  of Niue has 
re m a in e d  la rg e ly  unchanged.
The p r im a ry  e ffec t of the n a tu re  of the econom y of Niue h as 
b een  the lim itin g  e ffec t i t  h as  had  on the g row th  of population. D u r­
ing the p e rio d  f ro m  1955 to 1970, 5 ,2 6 3  peop le  le f t  Niue. D uring
19th is  s am e  p e rio d  2 ,313  peo p le  r e tu rn e d  to  the is la n d . The accu m u ­
la te d  d e f ic it of 2, 950 people r e p re s e n ts  m o re  than  55 p e r  cen t of the 
re s id e n t  popu la tion  of N iue a s  of D ec em b er 31, 1969. N early  a ll of 
th o se  who e m ig ra te d  w ent to  New Z ealand .
A lthough a  sm a ll p e rc e n ta g e  of e m ig ra n ts  f ro m  Niue leav e  the 
is la n d  fo r  re a so n s  of h e a lth , edu ca tio n , o r  r e c re a tio n , in terv iew s 
with e m ig ra n ts  both  in  N iue and  New Z ea lan d  have in d ica ted  that the 
v a s t m a jo r ity  leav e  fo r  econom ic  r e a s o n s .  The d ifficu lty  in  ea rn in g  
a liv ing  fro m  the Niue Is la n d  en v iro n m e n t, coupled  w ith an aw aren ess  
of econom ic  b en e fits  a v a ila b le  in  New Z ealand , s e rv e  as a potent 
fo rc e  in  encourag ing  e m ig ra tio n .
E ffec ts  on land  u se  and  v e g e ta tio n . The econom ic dependence 
of N iue on sm a ll s e m i- s u b s is te n c e  p lo ts  and  c o p ra  h as  re su lte d  in
^9ibid.
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th re e  d is tin c t p a tte rn s  on the Niue Is lan d  la n d sc a p e . The f i r s t  is  
the 5, 320 a c re s  of lan d  u n d e r coconuts. This is  the  m o s t ex ten siv e  
a r e a  of the  is la n d  w hich show s the continuous im p a c t of m an on the 
lan d scap e . The seco n d  p a t te rn  is  in d ica ted  by the 7, 545 a c re s  which 
a re  under the te n -y e a r  cycle  of sh ifting  cu ltiv a tio n . This is  the land  
th a t p ro d u ces m o s t of the k u m a ra  and b an an as , a s  w ell as  m o s t of 
the food c ro p s  of N iue. The th ird  p a tte rn  is  the one of fo rm e r ly  
cu ltiv a ted  but c u r re n tly  abandoned land. T his lan d , w hich co v ers  
som e 8 ,095  a c r e s ,  h as  b een  d ep le ted  by cu ltiv a tio n  o v e r  the y e a r s ,  
bu t w hich could be b ro u g h t b ack  into p ro d u c tio n , g iven  su ffic ien t e c o ­
m ic  im p etu s  to do. H ow ever, i t  cannot be  b ro u g h t b ack  in to  p ro d u c ­
tion  u n d er the tra d it io n a l sy s te m  of a g r ic u l tu re .
The A g ric u ltu re  D ep a rtm en t of N iue h as  c o n s is te n tly  a ttem p ted  
to induce N iuean f a r m e r s  to b r in g  th e ir  lan d  in to  p e rm a n e n t cu ltiv a tio n  
on a s e d e n ta ry  b a s is ,  bu t f ie ld  r e s e a r c h  fa ile d  to find  a s ing le  N iuean 
f a rm e r  th a t had b een  su c c e ss fu l in  doing so , d e sp ite  the ap p a ren t s u c ­
c e ss  of the A g r ic u ltu re  D e p a r tm e n t's  e x p e r im e n ta l f a rm s .
Two ty p es of a g r ic u l tu re ,  banana p lan ta tio n s  and s to ck  ra is in g , 
lend  th e m se lv e s  w ell to the  Niue Islan d  en v iro n m e n t, p a r t ic u la r ly  w ith 
the re c e n t d ev e lo p m en t of ground w a te r  r e s e r v e s .  T h e re  is ,  how ever, 
no ev idence to in d ic a te  th a t e i th e r  ac tiv ity  h a s  g a in ed  a s ig n ifican t 
foothold on N iue.
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S um m ary
T h e re  is  a  defin ite  chain  of re la tio n sh ip s  be tw een  the th re e  
independen t c u ltu ra l v a r ia b le s  and the p o p u la tio n -lan d  u se -v e g e ta tio n  
p a tte rn s  of the two is la n d s . The f i r s t  s tep  in  the chain  is  the p o li t i­
ca l v a r ia b le . The n a tu re  of the p o litic a l sy s te m  of each  is lan d  d e ­
te rm in e d , to a  la rg e  d e g ree  w hat the second  s te p , the land  ten u re  
sy s te m , would be lik e . The n a tu re  of the land  te n u re  sy s tem  helped  
d e te rm in e  in  tu rn  the ex ten t to w hich the land  of e i th e r  is lan d  could 
be u sed . The r e s u l t  of th is  is  the c h a ra c te r is t ic  econom ic sy s te m  of 
each  is la n d , w hich is  re f le c te d  in  the  land  u se , v eg e ta tio n , and pop­
u la tio n  p a t te rn s  of the is lan d .
L anai
Of the two is lan d s  the chain  of re la tio n sh ip s  is  the m o st ob­
vious on L an ai. Som e of the m a jo r  e ffec ts  of p o litic a l sy s te m , land  
te n u re  s y s te m s , and econom ic sy s te m s  on the lan d sc ap e  p a tte rn s  of 
L an a i a re :
1. P o li t ic a l  co n tro l of the H aw aiian  Is lan d s , including  L anai, 
cam e in to  the hands of the A m eric a n s  la rg e ly  b e ca u se  of e c o ­
nom ic c o n s id e ra tio n s . T hus, th e re  is  a  t ie  betw een  the p o lit­
ic a l  and the econom ic sy s te m s  of the is lan d .
2. C o n tro l of p o litic a l pow er by the A m eric an s  re su lte d  in  a  
lan d  te n u re  sy s te m  th a t enab led  the p u rc h a se  of la rg e  b locks 
of lan d  by a lie n s .
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3. The lo ss  of co n tro l of the land  by H aw aiians re s u l te d  in  
a le ssen in g  of H aw aiian influence in  the econom y th roughou t
the is la n d s , and a com plete  d isa p p e a ra n c e  of H aw aiian  econom ic 
in te re s t  in  L anai.
4. The fee s im p le  sy s te m  of land  te n u re  which c u r re n tly  e x ­
is ts  in  the H aw aiian  Is lan d s  enab led  the Dole Com pany to a c ­
q u ire  the e n t ire  is la n d  of L anai fo r  i ts  p ineapple  p lan ta tio n .
5. D ole 's  co n tro l of the is lan d  of L an a i and the e n tire  eco n ­
omy of the is la n d  has re su lte d  in  a jum p in  population  s in ce  
the tra n s itio n a l e ra .  co n cen tra tio n  of the population  in  L anai 
City, and the to ta l d isap p ea ran ce  of the ab o rig in a l P o ly n e s ia n  
population.
6. The land  u se  and vegeta tion  p a tte rn s  of L anai a r e  a lm o s t 
com plete ly  a re f le c tio n  of the dom inan t econom ic sy s te m  of 
the is lan d .
Niue
Niue Island  h as undergone co n s id e rab ly  le s s  change than  L anai 
in  i ts  popu la tio n -lan d  u se -v e g e ta tio n  com plex . Some of the re a so n s  fo r 
th is  a re  due to the d iffe re n t s e t  of c u ltu ra l v a ria b le s  on N iue. Some 
of the m a jo r  e ffec ts  of th ese  v a riab le s  a re :
1. P o litic a l ju r is d ic tio n  o v e r Niue by the New Z ealand  G o v ern ­
m en t cam e about la rg e ly  fo r  h u m a n ita r ia n  re a so n s . T h e re fo re , 
no native r ig h ts  w ere  ab ro g a ted  o r  changed by the a ssu m p tio n
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of th is  ju r isd ic tio n ,
2. N ative land te n u re  sy s te m s  p ro v id e  fo r  adequate  u sag e  
r ig h ts  to the land by a l l  na tiv e  N iueans, T his sy s te m  p r e ­
s e rv e s  the ab o rig in a l sy s te m  of lan d  u se  and its  r e s u lta n t  
v eg e ta tio n  p a tte rn . T h e re fo re , the p ro te c tio n  of the tra d itio n a l 
sy s te m  of land  te n u re  on Niue h a s  r e s u lte d  in  the p re s e rv a t io n  
of the a b o rig in a l sy s te m  of land  u se ,
3, B ecu ase  the ab o rig in a l sy s te m  of land  u se  does not p ro v id e  
fo r  a grow ing ex p o rt econom y, the econom ic sy s te m  of Niue 
Is lan d  is  h ighly dependen t upon su b s id ie s  fro m  the New Z ea­
lan d  G overnm ent,
CH A PTER  V 
PR O JE C T IO N  AND CONCLUSION
P ro je c tio n
It h as b een  d e m o n s tra te d  th a t th e re  a r e  s e v e ra l  c h a r a c te r is t ic s  
of the independen t v a r ia b le s  of both is la n d s  w hich a r e  un lik e ly  to 
change in  the im m e d ia te  fu tu re . T h ese  c h a r a c te r is t ic s  a re :
1. Soil q u a lity ,
2. W ater r e s e r v e s ,
3. P o li t ic a l  s ta tu s ,
4. Land te n u re  s y s te m s .
The econom ic  v a r ia b le  is  a co n s ta n tly  changing a sp e c t of any 
is la n d , and the lo c a tio n  v a r ia b le  changes w ith  in c re a s in g  a c c e s s ib il i ty  
due to im p ro v e d  techno logy . B ased  on the re a so n a b ly  safe  a ssu m p tio n  
th a t the o th e r  v a r ia b le s  w ill not change s ig n ifican tly , i t  is  p o ss ib le  to  
m ake som e p ro je c tio n s  co n cern in g  fu tu re  land  u se , v eg e ta tio n , and p op­
u la tio n  p a tte rn s  on L an a i and Niue.
L anai
The popu la tion  of L an a i, a lthough  i t  is  eco n o m ica lly  tied  to the
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D ole o p e ra tio n , is  po ten tia lly  m o b ile , and th e re fo re  not co m p le te ly  
dependen t upon fu tu re  developm ent of the  is la n d 's  r e s o u rc e s .  Should 
the p ineapp le  o p era tio n  becom e u n p ro fitab le  in  the fu tu re , it  could be 
co m p le te ly  te rm in a te d  and the e n t ire  popu la tion  of L an a i could re lo c a te  
on o th e r  is la n d s  in  the H aw aiian  ch a in , a s  h as happened  once b e fo re  
in  the h is to ry  of the is lan d .
It is  p ro b ab le , how ever, th a t the  c u r re n t  p ineapp le  o p era tio n  
w ill not c e a se  to be p ro fitab le . T h e re  is  no o th e r  type of land  u se  
fo r  L an a i th a t is  obviously  m o re  p ro fita b le . C a s tle  and Cooke, Inc. , 
h as  c o n s id e re d  the p o ss ib ility  of develop ing  som e of the land  on L anai 
fo r  a  r e s o r t  and re t ir e m e n t co m m u n ity . This p lan , h o w ev er, h as  b een  
r e je c te d  fo r  the p re se n t. A lthough th is  type of land  u se  could be d e ­
veloped  on L anai, w ithout in te r f e r r in g  s ig n ifican tly  w ith the p re s e n t 
p in eap p le  o p e ra tio n , its  p o s s ib ili ty  h in g es  a lm o s t e n tire ly  on ex ecu tiv e  
d e c is io n . T h e re fo re , if  the p in eap p le  o p e ra tio n  re m a in s  a s  the only 
m a jo r  econom ic  ac tiv ity  on the is la n d , a s  i t  p ro b ab ly  w ill, the p o p u la ­
tion  n u m b ers  and d is tr ib u tio n  w ill m a in ta in  th e ir  p re s e n t  co n fig u ra tio n , 
as  w ill the land  use  and v eg e ta tio n  p a t te rn s .  Only ex ecu tiv e  d ec is io n  
w ill change th ese  p a tte rn s . L anai h as  a lre a d y  p a sse d  th rough  i ts  p e r ­
iod  of g r e a te s t  change.
N iue
N iue Islan d  m ay  y e t h av e  to face  an o th e r  t ra n s it io n a l  p e rio d .
The continu ing  ra te  of m ig ra tio n  f ro m  the is lan d , and the c u r re n t  tre n d
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of d e c re a s in g  value in  ex p o rts  both in d ica te  th a t so m e  changes m u st 
be m ade in  the econom ic  sy s tem  of the is la n d  if  the re s id u a l popu la­
tion  is  to enjoy a s ta n d a rd  of liv ing c o m m e n su ra te  w ith th e ir  a s p i r ­
a tio n s , D esp ite  the f a c t  th a t the p h y sica l en v iro n m e n t of Niue im poses 
s e v e re  re s t r ic t io n s  on the  type of econom ic a c tiv ity  th a t can  be d e ­
veloped, i t  is  obvious th a t som e changes m u s t be  m ad e.
In c reas in g  techno logy , and the re c e n t d ev e lo p m en t of new deep 
w e lls , m ay enab le  so m e changes to o c cu r  in  the  tra d itio n a l a g r ic u ltu re  
sy s te m s . The m a jo r  p o s s ib ili ty  fo r  new d ev e lo p m en t is  stock r a is in g ,  
w hich can  be developed  w ith  the in tro d u c tio n  of t ro p ic a l  fodder c ro p s , 
and su ffic ien t ju d ic io u s  en co u rag em en t fro m  the G overnm en t of Niue. 
A nother te s te d , bu t la rg e ly  u n tr ie d  c o m m e rc ia l a g r ic u l tu ra l  ac tiv ity  
is  ex ten siv e  banana  g row ing . D esp ite  the fa c t th a t th is  c ro p  has p ro v en  
to be su itab le  fo r  the N iue Island  en v iro n m en t, m o s t N iuean fa rm e rs  
have been  re lu c ta n t to  m ak e  the n e c e s s a ry  c o m m itm en t of tim e and 
m oney to m ake th is  c ro p  a p ro fitab le  c o m m e rc ia l ac tiv ity . In c re a se d  
educational le v e ls ,  and  ju d ic ious g o v ern m en t en co u rag em en t, m ight 
m ake som e changes in  tra d itio n a l a ttitu d es .
It is  a p p a re n t th a t tra d itio n a l m ethods of a g r ic u ltu re  have not 
enab led  the people of N iue to p ro sp e r . New a g r ic u l tu ra l  m ethods 
m u s t be adopted , w ith in  the fra m e w o rk  of t ra d it io n a l land  ten u re  c u s ­
to m s, if th e re  is  to be an  im p ro v em en t in  the s ta n d a rd  of liv ing of 
the  re s id u a l popu la tion  of the is lan d .
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C onclusion
The f i r s t  r e s e a rc h  hypo thesis  s ta te s :  The in itia tio n  of changes
in land u se , vegeta tion , and population p a tte rn s  on is la n d s  a re  p r im a r ­
ily  the re s u l t  of e x te rn a l c u ltu ra l in flu en ces. B ased  on the o rig in a l 
a ssu m p tio n  th a t the a b o rig in a l inhab itan ts  of the is la n d s  w ere  in te g ra l 
com ponents of a function ing  is lan d  ec o sy s te m , i t  h a s  been  shown that 
the f i r s t  r e s e a rc h  h y p o th esis  is  c o r re c t  fo r  the follow ing re a so n s :
1. L anai h as b een , in  the tra d itio n a l and co n tem p o ra ry  periods 
of occupance, the is la n d  with the m o s t p ronounced  ex te rn a l c u l­
tu ra l in flu en ces, and  th is  is lan d  h as  e x p e rie n c e d  the g re a te s t  
am ount of change in  i ts  population, land  u se , and vegeta tion  
p a tte rn s .
2. The c u r re n t  land  u se , vegeta tion , and popu la tion  p a tte rn s
of Lanai have b een  influenced m ain ly  by e x te rn a l fa c to rs .
3. The c u r re n t  land  u se , veg eta tio n , and popu la tion  c h a ra c te r ­
is t ic s  of Niue Is lan d , w hich a re  not s ig n ifican tly  u n lik e  those
of the a b o rig in a l p e rio d  of occupance, a r e  co n tro lled  p red o m ­
inantly  by ind igenous c u ltu ra l fa c to rs .
The second r e s e a r c h  hypo thesis  s ta ted : The types of changes
w hich have o c c u rre d  in  an  is la n d 's  land  u se , v eg e ta tio n , and population 
p a tte rn s  a re  dependent upon c e r ta in  in h e re n t p h y s ica l com ponents of
the is la n d  e c o sy s te m . The va lid ity  of th is  h y p o th esis  has been  dem on­
s tr a te d  by the follow ing:
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1. The n a tu re  of the so ils , g round  w a te r  r e s e r v e s ,  and 
re la tiv e  lo ca tio n  of L anai have b een  advan tageous fo r the d e ­
velopm ent of an  ex ten siv e  c o m m e rc ia l a g r ic u l tu ra l  o p e ra tio n  
on the is la n d .
2. The s o ils ,  ground w a te r  r e s e r v e s ,  and re la tiv e  lo ca tio n  
of Niue Is lan d  have not b een  conducive to  the developm ent of 
ex ten siv e  c o m m e rc ia l a g r ic u ltu re .
It m u st a lso  be concluded a t  th is  po in t th a t the p redom inan t 
co n tro llin g  fa c to r  in  the type and am ount of change w hich o cc u rs  in  
the population, lan d  u se , and v eg e ta tio n  p a t te rn s  of an  island  is  the 
land  ten u re  sy s te m  of th a t is lan d . This h as  b een  d e m o n stra te d  to be 
tru e  in  the c a se s  of both L anai and N iue. On L an a i, desp ite  the f a ­
v o rab le  n a tu re  of the s o ils ,  and the a v a ila b ility  of w a te r  under p r e s ­
en t-d ay  technology , the ex is ten ce  of a  la rg e  c o m m e rc ia l p lan ta tio n  
would not be p o s s ib le  w ere  it  not fo r  the f a c t  th a t the land ten u re  s y s ­
tem  has enabled  the  D ole Com pany to a c q u ire  the n e c e s s a ry  land fo r 
an  ex tensive  p la n ta tio n  o p era tio n  on a fee s im p le  sy s te m  of o w n ersh ip . 
On N iue, the lan d  te n u re  sy s tem , which p re c lu d e s  p r iv a te  p e rso n a l 
ow nersh ip  and t r a n s f e r  of land  by s a le , h as  m ad e  i t  v irtu a lly  im p o s ­
s ib le  fo r  su ffic ien t land  to be obtained  to en co u rag e  the developm ent 
of ex ten siv e  c o m m e rc ia l a g r ic u ltu re .
With th e se  conclusions in  m in d , i t  h a s  b e e n  d em o n stra ted  th a t 
the d ia g ra m a tic  m o d el of re la tio n sh ip s  i l lu s t r a te d  in  F ig u re  1 is  v a lid
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fo r  the is la n d s  of Lanai and N iue. As the m odel in d ic a te s , the s in g le  
m o s t  im p o rta n t independent v a r ia b le  f ro m  the s tandpo in t of d i r e c t  in ­
flu en ce  on dependent v a r ia b le s  is  th a t of econom ic sy s te m s . T his is 
the one com ponent of the m o d e l to w hich a ll  o th e r  com ponents a r e  
d ire c t ly  re la te d . No s in g le  v a r ia b le , h o w ev er, can  be the  co m p le te ly  
d e c is iv e  one b ecau se  of the s e t  of in te  r  - re la tio n sh ip s  th a t e x is ts  in  an  
is la n d  ec o sy s te m . On the is la n d s  of L an a i and Niue the land  te n u re  
v a r ia b le  has h is to r ic a l ly  been  the key w hich allow s the econom ic  v a r i ­
a b le  to  p lay its  d ec is iv e  ro le . The lan d  te n u re  v a r ia b le  h as  b een  d e ­
pen d en t to a  la rg e  d eg ree  on the  n a tu re  of the p o litic a l s y s te m  of the 
is la n d . It can  be concluded, th e re fo re ,  th a t the th re e  c u ltu ra l v a r i ­
a b le s  a r e  functiona lly  in te r - r e la te d  in  such  a  way tha t no one v a r ia b le  
can  e x is t  as  an  in te g ra l com ponen t of an  is lan d  ec o sy s te m  w ithout the 
o th e r  two v a r ia b le s .
The m ethod  u sed  to  stu d y  th e se  two is la n d s  is  not new. It is  
th a t of h is to r ic a l  an a ly s is  w ith in  the f ra m e w o rk  of c u ltu ra l ecology. 
The advantage of th is  m ethod  is  th a t i t  en ab les  the r e s e a r c h e r  to i s o ­
la te  and exam ine those  fu n c tio n a l lin k s  w ith in  the m a n -la n d  r e la t io n ­
sh ip  which a r e  the m o s t d e c is iv e  in  g iving c h a ra c te r  to the  lan d sc ap e  
of a  reg ion . This m ethod , th e r e fo re ,  avo ids the p ro b lem  of e n c y c lo ­
p ed ic  d e sc rip tio n  of each  and e v e ry  c h a r a c te r is t ic  of a  reg io n , by 
iso la tin g  those  q u a litie s  of th e  reg io n  w hich a r e  m o s t im p o rta n t a s  
c a u sa l fa c to rs . The e c o sy s te m  co n cep t h as  b een  used  in  th is  s tudy
108
as  a concep tual f ra m e w o rk  to d e sc r ib e  the  sy s te m  of re la tio n sh ip s  
w hich e x is ts  on the is la n d s  of Lanai and Niue. The eco log ical p a r a ­
digm  has p ro v en  to be  u se fu l in  th is  ro le . A lthough th is  approach  
leav es  m any q u es tio n s  u n an sw ered , i t  does p ro v id e  a m ethod, w ithin  
the w e ll-e s ta b lish e d  m a n -la n d  tra d itio n  of geography , w hereby the b ro ad  
im p lica tio n s  of m a n 's  re la tio n sh ip  to h is  e n v iro n m e n t m ay  be b e tte r  
u n d ers to o d  th rough  s tu d ie s  of th is  kind.
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